
J a n u a r y 15, 1988

3 O B K E A R N 5 B U I L D I N G
S A L T L A K E C I T Y , U T A H 84ioi

043051
Ms. Paula M. S c h m i t t d i e lU . S . Environmental P r o t e c t i o n A g e n c y ( 8 H W M - S R )H a z a r d o u s W a s t e Management D i v i s i o n999 18th S t r e e t , S u i t e 500Denver, C o l o r a d o 80202-2405
Dear Ms. S c h m i t t d i e l :
Pursuant t o your A s s i s t a n t Regional C o u n s e l ' s l e t t e r o fDecember 9, 1987, we herewith submit our Respons e toQue s t i on s 10 through 19 of your November 23, 1987 Requestf o r I n f o r m a t i o n .
T h i s Response c on s i s t s o f 7 Volume s . You w i l l f i n d an indexin Volume 1 which is attached to t h i s l e t t e r .
Y o u w i l l note that 4 2 U . S . C . S e c t i o n 9605 ( g ) (Oct . 1 7 ,1 9 8 6 ) , concerning S p e c i a l S t u d y W a s t e s , appear s to bep a r t i c u l a r l y a p p l i c a b l e to the Richardson F l a t S i t e , and wedirec t your a t t e n t i o n to t h i s s t a t u t e .
Y o u r s t r u l y ,

E. L. Osika, Jr.Vice Pre s iden t
enclosures
cc: Mr. Robert L. Duprey w/o e n c l s ,Mr. Barry S t e i n w/o encl s .
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RESPONSE
OF

U N I T E D P A R K C I T Y M I N E S C O M P A N Y

TO
QUESTIONS 10 THROUGH 19

OF

U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E I C Y ' S

NOVEMBER 23, 1987,
REQUEST FOR INFORMATIONL

Volune 1

L̂
 Submitted: January 15, 1988L

United Park City Mines Conpany reserves the right tosupplement this response as additional information anddocuments become available.
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Quest ion 10 Respons e i n c l u d i n gExhib i t s 10-A, 10-B, 10-C, 10-D,10-E, 10-F, 10-G, 10-H & 10-1 1
Quest ion 11 Response i n c l u d i n gE x h i b i t s 11-A, 11-B & 11-C 1
Question 12 Response i n c l u d i n gExhib i t 12-A 1
Question 13 Response 1
Question 14 Response 1
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
REGION V I I I

899 16th STREET-SUITE 500
DENVER, COLORADO 80202-2405

DEC 9
REF 8RC

Mr. E. L. Osika, Jr.Vice Presidentttiited Park City Mines307 Kearns BuildingSalt Late City, Utah 84101

Dear Mr. Osika:

Be: Extension of Tine for Responseto Request for Information

This letter will conf irm our discussion regarding an extension oftime for you to respond to EPA's November 23, 1987 Request for Informationletter. Pursuant to our agreement, you have until December 31, 1987, torespond to questions 1-9, and until Jan 15, 1988 to respond to the rest ofthe questions.
Please let me know if this letter does not accurately ref lect yourunderstanding of our conversation. If you have any further questions, donot hesitate to give ne a call.

Sincerely,

/Barry SteinAssistant Regional Counsel

cc: Paula SchmLttdie l
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December 4, 1987

F E D E R A L E X P R E S S

Mr. Robert L. Duprey, DirectorH a z a r d o u s W a s t e Management Divi s i onU . S . Environmental Pro t e c t i on A g e n c y ( 8 H W M - S R )999 18th S t r e e t , S u i t e 500Denver, C o l o r a d o 80202-2405
Dear Mr. Duprey:

Re: Your November 23, 1987 Request for I n f o r m a t i o n -Richardson F l a t T a i l i n g s S i t e i n Summit County,U t a h
I wish to acknowledge rece ip t of the above capt ioned Requestfor I n f o r m a t i o n which we sha l l honor.
Many of your questions have a f a r - r e a c h i n g scope as miningin the Park C i t y Di s t r i c t has been conducted for over ahundred years. In p r e p a r i n g t o answer your I n f o r m a t i o nRequest , it has become apparen t to us t h a t , in order for usto f u l l y and a c cura t e ly respond to your ques t ions , f o u r t e e n(14) c a l e n d a r d a y s are not s u f f i c i e n t time for us to l o ca t e ,review and reproduce all of the documents which mighta d d r e s s your inquiry.
In c on s id era t i on of the scope of your I n f o r m a t i o n Requestand the f a c t that our l e g a l counsel for environmentalmat t er s w i l l u n d e r g o m a j o r surgery next week, we herewithrequest an ex t ens ion of time to February 1, 1987 in which tof u l l y answer your Request for I n f o r m a t i o n . Due to thevolume of material which we must locate and review, we f e e lthat F e b r u a r y 1, 1987 would be a more "reasonable notice"da t e pursuant to 42 U . S . C . Sec. 9604. We would a p p r e c i a t eyour wr i t t en re sponse to our request for t h i s ex t ens ion.
A d d i t i o n a l l y , we would a p p r e c i a t e your i n f o r m i n g us of thenames of any t h i r d p a r t i e s ( i n d i v i d u a l s or e n t i t i e s othert h a n E P A e m p l o y e e s , E P A ' s c on t ra c t o r s o r o u r e m p l o y e e s ) w h o



Mr. Robert L. DupreyDecember 4, 1987Page 2

have reviewed o r copied E P A ' s records i n t h i s ' m a t t e r .
As the d e a d l i n e which you set in your November 23, 1987l e t t e r is r a p i d l y a p p r o a c h i n g , t ime is of the essence and wewould a p p r e c i a t e your immed ia t e a t t e n t i o n to these matter s .
Y o u r s t r u l y

E. L. Osika, Jr.V i c e P r e s i d e n t
cc: D. W. B e r n o l f oR. J. Bele s sK. C. GeeP. M. S c h m i t t d i e l
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U N I T E D S T A T E S E N V I R O N M E N T A L P R O T E C T I O N A G E N C Y
R E G I O N V I I I

999 18th STREET-SUITE 600
D E N V E R . COLORADO 80202-2405

NOV 2 3 1937
R e f : 8RC
C E R T I F I E D M A I LR E T U R N R E C E I P T R E Q U E S T E D
Mr. E. L. O s i k a , Jr.V i c e P r e s i d e n tU n i t e d Park C i t y M i n e s3 0 7 K e a r n s B u i l d i n gS a l t L a k e C i t y , U t a h 84101

Re: Request f or I n f o r m a t i o n Pursuant toS e c t i o n 1 0 4 ( e ) o f C E R C L A a n d S e c t i o n7003 o f R C R A f o r t h e R i c h a r d s o n F l a tT a i l i n g s S i t e i n S u m m i t C o u n t y , U t a h
Dear Mr. Os ika:

T h e U n i t e d S t a t e s E n v i r o n m e n t a l P r o t e c t i o n A g e n c y , R e g i o n V I I I("EPA") is current ly i n v e s t i g a t i n g the source, ex t ent , and nature of ther e l ea s e or threa t ened re l ease of hazardou s sub s tance s , p o l l u t a n t s , orc o n t a m i n a n t s or h a z a r d o u s waste s at or near the R i c h a r d s o n Flat T a i l i n g sS i t e i n S u m m i t C o u n t y , U t a h ( t h e " S i t e " ) . T h i s i n v e s t i g a t i o n requiresi n q u i r y in to th e i d e n t i f i c a t i o n , nature, and q u a n t i t y o f m a t e r i a l s thathave been or are g e n e r a t e d , t r e a t e d , s t o r ed , or d i s p o s e d of at ort r a n s p o r t e d to the s i t e and the nature or extent of a r e l ea s e or t h r e a t e n e dr e l ea s e of a h a z a r d o u s sub s tanc e or p o l l u t a n t or c on taminan t at or f r o mt h e S i t e . E P A i s a l s o s e e k i n g i n f o r m a t i o n r e l a t i n g t o t h e a b i l i t y o fper sons connected w i t h the s i t e to pay for or to p e r f o r m a c l e a n u p of theS i t e .
P u r s u a n t to the a u t h o r i t y o f s e c t i on 1 0 4 ( e ) o f the C o m p r e h e n s i v eE n v i r o n m e n t a l R e s p o n s e , C o m p e n s a t i o n , a n d L i a b i l i t y A c t { " C E R C L A " ) ,42 U . S . C . § 9604, as amended by the S u p e r f u n d A m e n d m e n t s and R e a u t h o r i z a t i o nAct of 1986 ("SARA")* P. L. 99-499, and s e c t i on 3007 of the Resource -C o n s e r v a t i o n and Recovery Act ("RCRA") 42 U . S . C . S 6927, you are herebyreques t ed to r e s p o n d to the I n f o r m a t i o n Request s e t f o r t h in E n c l o s u r e A.
C o m p l i a n c e w i t h t h e I n f o r m a t i o n Request s e t f o r t h in E n c l o s u r e A i sm a n d a t o r y . F a i l u r e t o r e s p o n d f u l l y a n d t r u t h f u l l y t o t h e I n f o r m a t i o nRequest w i t h i n f o u r t e e n ( 1 4 ) c a l e n d a r days o f r e c e i p t o f t h i s l e t t e r , o rt o a d e q u a t e l y j u s t i f y such f a i l u r e t o r e s p o n d , can r e su l t in en f or c ementa c t i o n b y E P A p u r s u a n t t o s e c t i o n 1 0 4 ( e ) ( 5 ) o f C E R C L A , a s a m e n d e d , a n d / o rs e c t i o n 3008 of RCRA. Each o f th e s e s t a t u t e s p e r m i t s EPA to seek thei m p o s i t i o n o f p e n a l t i e s o f u p t o t w e n t y - f i v e t h o u s a n d d o l l a r s ( $ 2 5 , 0 0 0 )f o r each d a y o f c o n t i n u e d n o n c o m p l i a n c e . P l e a s e b e f u r t h e r a d v i s e d tha tp r o v i s i o n o f f a l s e , f i c t i t i o u s , o r f r a u d u l e n t s t a t e m e n t s o r r e p r e s e n t a t i o n smay s u b j e c t you to c r i m i n a l p e n a l t i e s under 18 U . S . C . s e c t i o n 1001.
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T h i s I n f o r m a t i o n Request i s no t s u b j e c t t o th e a p p r o v a l requirementsof the Paperwork R e d u c t i o n Act of 1980, 44 U . S . C . § 3501, et seq.
Y o u r re sponse to t h i s I n f o r m a t i o n Request s h o u l d be m a i l e d to:

U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( 8 H W M - S R )M s . P a u l a M . S c h m i t t d i e lH a z a r d o u s W a s t e Management D i v i s i o n999 18th S t r e e t , S u i t e 500Denver, C o l o r a d o 80202-2405 .

I f y o u have a n y l e g a l q u e s t i o n s , p l e a s e d i r e c t such q u e s t i o n s t oBarry S t e i n o f t h e O f f i c e o f Regional Counse l a t ( 3 0 3 ) 293-1458. Ifyou have any t echnical ques t ions , p l e a s e direc t such que s t ions toP a u l a M. S c h m i t t d i e l , at the above a d d r e s s , or at (303) 293-1518.
Due to the s e r iou sne s s of our concerns at the s i t e and the l e g a lr a m i f i c a t i o n s o f your f a i l u r e t o r e spond p r o p e r l y , E P A s t r o n g l y encourage syou to give t h i s matter your immedia t e a t t e n t i o n and to respond to t h i sI n f o r m a t i o n Request w i t h i n th e time s p e c i f i e d above.
T h a n k you for your coopera t i on in t h i s matter.

S i n c e r e l y v o u r & j

Robert L. D u r i n f e y , ^ j B T r e c t o rH a z a r d o u s W a / i e M a n a g e m e n t D i v i s i o n
E n c l o s u r e s
c c: Barry S t e i n , O f f i c e o f Regional CounselP a u l a M . S c h m i t t d i e l , H a z a r d o u s W a s t e Management D i v i s i o nBrent B r a d f o r d , Dire c t or , Bureau o f S o l i d a n d H a z a r d o u s U a s t e



ENCLOSURE A

R I C H A R D S O N F L A T T A I L I N G S S I T E
FIRST SET OF INFORMATION REQUESTS

I N S T R U C T I O N S
1. A separate response must be made to each of the Questions setf o r t h in this Informat ion Request.
2. For purposes of c lari ty, please restate each question prior tos tat ing your response.
3. If information not known or not available to you as of the dateof submission of a response to this Informat ion Request should laterbecome known or available to you, you must supplement your response toEPA. Moreover, should you f ind at any time a f t e r the submission of thisresponse that any portion of the submitted information is f a l s e ormisrepresents the truth, you must n o t i f y EPA thereof as soon as possible.
4. Any documents referred to in or relevant to any answer orrelied on or used by you to answer any question in this Request forInformat ion (the "Request") must be copied and submitted to EPA with yourresponses. All documents submitted by you must contain a notationindicat ing the question to which they are responsive.
5. The information requested herein must be provided notwithstandingits possible characterization as conf ident ial information or trade secrets.You may, if you desire, assert a c o n f i d e n t i a l i t y claim covering part orall of the information requested, pursuant to sections 1 0 4 ( e ) ( 7 ) { E ) and( F ) o f C E R C L A , a s amended b y S A R A , 4 2 U . S . C . § § 9 6 0 4 ( e ) ( 7 ) ( E ) a n d ( F ) ,and 40 C F . R . S 2 . 2 0 3 ( b ) , by attaching to such informat ion, at the time itis submitted, a cover sheet, stamped or typed legend, or other suitableform of notice employing language such as "trade secret," or "proprietary"or "company confidential ." Information covered by such a claim will bedisclosed by EPA only to the extent, and only by means of the proceduresset f o r th in 40 C.F.R. Part 2, Subpart B. If no such claim accompaniesthe information whan it is received by EPA, it may. be jnade available tothe public by EPA without further notice to you. You should read theabove cited regulations car e fu l ly before asserting a businessc o n f i d e n t i a l i t y claim, since certain categories of information are notproperly the subject of such a claim.
6. Where s p e c i f i c in format ion has not been memorialized in any

document, but is nonetheless responsive to a Question, you must respondto the Question with a written response.
7. T h i s Request a p p l i e s to documents and in format ion within your

possession or control, in c lud ing without l i m i t a t i o n , all documents andi n f o r m a t i o n within the possession or control of any agent, attorney,consultant, employee, inves t igator, or third parson.
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— DEFINITIONS
Hie f o l l o w i n g d e f i n i t i o n s shall a p p l y to the f o l l o w i n g words as theyw appear in this Enclosure A:
I. The terms "you," "your," or "Respondent" shall mean the addressee

w of this Bequest, the a d d r e s s e e ' s o f f i c e r s , managers, employees, contractors,trustees, successors, assigns, and agents.i
; 2. The term "parson" as used herein includes, in the plural as— well as the singular, any natural person, f irm, unincorporated association,partnership, corporation, trust, or other entity.
^ 3. The terms "the Site" or "the f a c i l i t y " shall mean and include—- the property on or about the United Park City Mi n e s ' property in thenorthwest quarter of Section 1 and the northeast quarter of Section 2,^ Townsh ip 2 South, Range 4 East, Summit County, Utah.

4. The term "hazardous substance" is d e f ined in section 101(14) of
> CERCLA, 42 U . S . C . § 9601(14), and includes the substances designated at^- 40 C.F.R. section 302.4 ( 1 9 8 6 ) .

5. The term "pollutant or contaminant" is d e f in ed in section
'+- 101(33) of CERCLA, 42 U . S . C . § 9601(33).

6. The term " hazardous waste" is d e f in ed in section 1004(5) of^ RCRA, 42 U . S . C . § 6 9 0 3 ( 5 ) , and includes the substances i d e n t i f i e d in40 C.F.R. sections 261.1 to 261.33 (1986).
i 7. The term "materials" shall mean all substances that have been** generated, treated, stored, or disposed of or otherwise handled at ortransported to the S i t e , including but not l imited to all hazardous' substances, p o l l u t a n t s , and contaminants, hazardous wastes and solid 't. wastes, as d e f i n e d above, and mine ta i l ing s .

8. The term " id en t i fy" means, with respect to a natural person, to^ set f or th the p e r s o n ' s name, present or last known business address andbusiness telephone number, present or last known address and home telephone"* number, and present or last known job t i t l e , pos i t ion, or business.
— 9. The term "identi fy" means, with respect to a corporation,partner ship, business trust, or other association or business entity,"including a sole propr i e tor sh ip) to set f o r th its f u l l name, address,legal form (e.g. , corporation, partnership, e tc .), organization, if any,and a brie f de scr ipt ion of its business.
_ 10. The term " id en t i fy" means, with respect to a document, to"" provide its customary business d a s c r i p t i o n , its date , its number if any(invoice or purchase order nunibsr), the ident i ty of the author, addressor,addressee and/or r e c ip i en t , and the substance or the subject matter.
M

II. The term "release" has the same d e f i n i t i o n as that contained in
section 1 0 1 ( 2 2 ) of CERCLA, 42 U . S . C . § 9601(22).
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herein or who may be able to provide addi t ional responsive documents,please i d e n t i f y such persons and the addi t ional in format i on or documentsthat they may have.
6. Please list the present and any former names under which youoperated or conducted business, including the names of any predecessorsor successors in interest. Describe the form of business organization ofeach name listed (e.g., corporation, partnership, joint venture, soleproprie torship, etc.) and i d e n t i f y the state in which each was/is organized,the date of organization or initiation of business, the date ofdiscontinuation or di s so lu t ion, and the reason or purpose therefore.
7. Please i d e n t i f y all persons, including R e s p o n d e n t ' s employees,who have knowledge or information about the mining and mil l ing operationsor related to the Richardson F l a t site.
8. 'Please i d e n t i f y current owner and any previous owners of theRichardson F l a t site and the dates of ownership.
9. Please i d e n t i f y any current or previous operators or lessors ofthe Richardson F l a t site. For each such operator or lessor, furtheri d e n t i f y :
a. the dates of their operation at or lease of the site,
b. the nature of their operations at the site.

10. Describe the physical characteristics of the site including butnot limited to the f o l l owing:
a. Previous surface structures (e.g., buildings, tanks, p ipe l ine setc.).
b. Groundwater wel l s , including d r i l l i n g logs except for existingEPA monitoring wells.
c. T a i l i n g s p o n d ( s ) dams, dikes, diversions, excavations, etc.,that exist or were removed or changed. Please provide datesfor removal, modi f i ca t i on s , etc. of such structures and statethe type of materials used to construct pond, dam, dikes,diversions, etc. •

11. Please provide information regarding your mining and m i l l i n goperations that are (were) the source of the mine ta i l ings disposed of atRichardson F l a t . Include in your description the type of mi l l ing process,the dates the mill was in operation, the amount of ore mined and milledon an annual basis, and the amount of t a i l i n g s / w a s t e material generatedon an annual basis, any chemicals used in the m i l l i n g process (acids ,e tc .), amount of water used in the m i n i n g / m i l l i n g process and the sourceof the water.



12. Please state whether the t a i l i n g s have been re-worked, thesource of the ores (i.e., what mines), location of mine(s), m i l l , distancefrom mine to mill to Richardson F l a t , how the ta i l ing s were conveyed fromthe mill to Richardson F l a t (e.g., trucked, p i p e l i n e , etc.)
13. Please give s p e c i f i c locations other than the Richardson F l a tsite where United Park City Mines disposed of mine ta i l ings .
14. Please i d e n t i f y any person who may have removed mine t a i l i n g sfrom the Richardson F l a t site. Please include address and phone numberof such persons, if known, and the dates when removal occurred.
15. Please provide any e x i s t i n g technical or analytical informationUnited Park Ci ty Mines may have about the s i te, including but not l imi tedto data and documents (except for EPA Analyt ical Results Report) relatedto soil, water (ground and s u r f a c e ) , geology, geohydrology, or air quali tyon and about the site.
16. Please provide any information on whether United Park CityMines or its consultants are planning to p er f orm any inves t igations ofthe soil, water (ground or s u r f a c e ) , geology, hydrogeology or air qualityon or about the site. Please include the f o l l o w i n g :
a. What the nature and scope of these investigations will be.
b. The contractors or other persons that will undertake theseinvestigations.
c. The purpose of the investigations.
d. The dates when such investigations will take place and becompleted.
e. Where on the site such investigation will take place.

17. List each insurance company or other person that providedcasuality or p o l l u t i o n l i a b i l i t y insurance coverage, including but notlimited to any Comprehensive General L i a b i l i t y coverage, EnvironmentalImpairment coverage, Insurance Services O f f i c e coverage, Umbrel la coverage,or any other i n d e m n i f i c a t i o n or d e f e n s e agreement, that provides to you .or any other person or entity i d e n t i f i e d in response to question 5 aright of i n d e m n i f i c a t i o n or d e f e n s e in any action involving hazardoussubstances. T h i s question a p p l i e s to pol ic ie s or agreements that are orwere in e f f e c t at any time to the present. Submit copies of all insurancepo l i c i e s or agreements i d e n t i f i e d .
18. Provide copies of all income tax returns sent to the FederalInternal Revenue Service in the las t f i v e years.
19. Provide all f i n a n c i a l s ta t ement s for the past f i v e f i s c a l

years, in c lud ing but not l i m i t e d to those f i l e d with the f ederal andstate Internal Revenue Service and Secur i t i e s and Exchanae Commission.



Response o f U n i t e d Park C i t y M i n e s Company, 0 1 / 1 5 / 8 8

QUESTION 10
Describe the phys i ca l charac ter i s t i c s of the site i n c l u d i n gbut not l i m i t e d to the f o l l o w i n g :a. Previous s u r f a c e s t ruc ture s ( e . g . , b u i l d i n g s , t ank s ,p i p e l i n e s e t c . )b . Groundwat e r w e l l s , i n c l u d i n g d r i l l i n g l o g s except f o re x i s t i n g EPA m o n i t o r i n g w e l l s .c . T a i l i n g s p o n d ( s ) dams , d i k e s , d i v e r s i o n s , e x cava t i on s ,etc. that exis t or were removed or changed. P l e a s eprov ide da t e s for removal, m o d i f i c a t i o n s , etc. o f suchs truc ture s and s ta t e the t y p e of such s truc ture s ands tate the type of ma t e r ia l s used to construct p o n d ,dam, d i k e s , d i v e r s i o n s , etc.

R E S P O N S E
G E O G R A P H Y A N D G E N E R A L C H A R A C T E R I S T I C S :
T h e Richardson F l a t T a i l i n g s Pond ( S i t e ) i s located about 1mi l e e a s t e r l y o f the C i t y L i m i t s o f Park C i t y , U t a h , inp o r t i o n s of s e c t i ons 1 and 2 of T o w n s h i p 2 S o u t h , Range 4Eas t , SLB&M, and occupies the southeas tern por t ion of thenorthwest t r e n d i n g S i l v e r Creek V a l l e y . The area covered byt a i l i n g s is in the northern edge of Richardson F l a t andcons i s t s of a p p r o x i m a t e l y 160 acres. Southwe s t of thet a i l i n g s p o n d , in the south h a l f of the northeas t quarter ofS e c t i o n 2, T 2 S , R4E l i e s a gravel pi t owned by U n i t e d Parkand leased to d i f f e r e n t opera tor s in the p a s t . A d j a c e n t tothe gravel pit l i e s the northern p o r t i o n s of the Park C i t yM u n i c i p a l L a n d f i l l l eased to Park C i t y f r o m 1973 to about1985. The northern end of a graded a i r s t r i p l i e s d i r e c t l ysouth of the western corner of the t a i l i n g s pond. T h i sa i r s t r i p is not used o f t e n and serves as a road into thearea.
H i l l s rise rather a b r u p t l y t o the north o f the t a i l i n g s pondwith the r i g h t - o f - w a y for U. S. 40 e x i s t i n g w i t h i n 100 f e e tof the northermost p o r t i o n of the t a i l i n g s impoundment dam.An impoundment dike abuts the h i l l s i d e on the extremeeastern end of the pond. The d i k e , about 6 to 8 f e e t h i g hin most p l a c e s , l i e s on the p o n d ' s ea s t ern, southern andwestern edges with the main embankment located on thewestern edge of the s tructure . A d iv er s i on d i t c h , e x i s t i n gabout f i f t y f e e t o u t s i d e o f t h e d ike sys t em, p a r a l l e l s t h e
C o n t i n u e d On N e x t Page
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dike on the eas t , south and southwest p o r t i o n s of the dike.T h i s d i t c h d i v e r t s r u n o f f around t h e pond. A n o t h e r d i t c h ,located high on the h i l l s i d e to the north, d iver t s a por t i onof th e r u n o f f f r o m th e northern h i l l s around the pond. TheU n i o n P a c i f i c Rai lroad tracks pas s to the south of the Pondwith the S i l v e r Creek F l o o d p l a i n to the west. East of thepond are g r a s s l a n d s that are marshy dur ing the s p r i n g of theyear. The e l evat ion of the pond i s a p p r o x i m a t e l y 6 , 6 2 0 f e e tabove sea level. Access to the pond is f r o m three p o i n t s .The o l d e s t road enters the pond a long its southern edge. Aroad onto the dike e x i s t s in the far northeas tern corner ofthe pond. T h i s road is only usable a f t e r la t e summer, whendr i er c o n d i t i o n s ex i s t . The t h i r d road i s a l o n g thesouthwest corner of the pond. It has r e c en t ly beenconstructed to f a c i l i t a t e more e f f i c i e n t haulage o f t o p s o i lonto the impounded t a i l i n g s in an e f f o r t to control dus t .
A p i p e l i n e to t ran spor t the t a i l i n g s enters the pond f r o mthe south in the southwest sect ion of the pond .
The S i t e has been used as a t a i l i n g s pond since the earlydays of mining in the Park C i t y area. The e x i s t i n gimpoundment dam, located along the western edge , was thes i t e of the o r i g i n a l dam. W h i l e no f a c t u a l data is known toe x i s t , it is bel ieved that the o r i g i n a l dam was cons tructedof material indigenous to the immediate area.
A m a j o r r e cons t ruc t i on e f f o r t was undertaken by Park C i t yVenture s in about 1973-1974. As part of the e f f o r t , thee x i s t i n g impoundment dike around the p o n d , the d iv er s i ond i t che s and the main impoundment dam were c on s t ruc t ed . In1973, three ground water moni t or ing w e l l s were i n s t a l l e d atthe toe of the dam as a c o n d i t i o n imposed by the U t a h S t a t eDepartment of H e a l t h for gran t ing a construction permit (seeExhib i t 10-E). L a t e r , in p e r h a p s 1976 or 1977 ( t h e date isuncer ta in at t h i s t i m e ) three a d d i t i o n a l w e l l s werei n s t a l l e d by Park C i t y Venture s . T h i s was again done at therequest o f the U t a h S t a t e Department o f H e a l t h . T h e r e areno known d r i l l l o g s of these three new w e l l s .
It a p p e a r s that the e x i s t i n g dam was bu i l t to the west ofand on top of the p r e e x i s t i n g s tructure. E n g i n e e r i n g p l a n sind i ca t e that the p r e e x i s t i n g structure was to undergo somem o d i f i c a t i o n pr ior to the c on s t ru c t i on of the e x i s t i n g dam.
Cont inued on next page
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E x h i b i t 10-A and 10-C are r e p o r t s by an e n g i n e e r i n g f i r munder contract to Park C i t y V e n t u r e s to s t u d y the area andadvise Park C i t y V e n t u r e s on a t a i l i n g s pond d e s i g n . U n i t e dPark C i t y M i n e s Company was not involved in the c on s t ruc t i onor d e s i g n of the t a i l i n g s pond. The only i n f o r m a t i o na v a i l a b l e to U n i t e d Park C i t y Mine s Company i s thatcontained w i t h i n the r e p o r t s of various c o n s u l t a n t s to ParkC i t y V e n t u r e s and N o r a n d a M i n i n g I n c . Exh i b i t 10-D is areport by a c o n s u l t i n g f i r m under contract by N o r a n d a M i n i n gI n c . to s t u d y the t a i l i n g s pond and report on its c o n d i t i o nand the p o s s i b i l i t y of e n l a r g i n g i t for N o r a n d a M i n i n g I n c .T h i s report d e s cr i b e s some p h y s i c a l c h a r a c t e r i s t i c s o f thepond. It should be kept in mind that these r epor t s may notbe en t i r e ly accurate. The compi l er s were c o n s u l t a n t s thatmay not have spent a great deal of time s t u d y i n g the area ormay not have had the o p p o r t u n i t y to review avai lable data.The consul tant s did not contact Uni t ed Park C i t y MinesCompany f or background i n f o r m a t i o n and, t h e r e f o r e , theirr epr e s en ta t i on s are not always accurate. U n i t e d Park C i t yMine s Company reserves the right to make comment upon theserepor t s in the f u t u r e .
A p p r o v a l f r o m t h e U t a h S t a t e H e a l t h Department f o r operat ionof the Park C i t y L a n d f i l l was a p p a r e n t l y granted in May of1973 ( S e e E x h i b i t 1 0 - F ) . T h e L a n d f i l l c on s i s t ed o f severaltrenches or c e l l s excavated to an unknown d e p t h that weree v e n t u a l l y covered wi th mater ia l pr e sumab ly excavated f r o mthe trench. The L a n d f i l l i s on p r o p e r t y which U n i t e d ParkC i t y Mines Company leased to Park C i t y M u n i c i p a l Corpora t i onand c on s i s t s of f o u r f iv e-acr e t rac t s of land . At th i st ime, the L a n d f i l l has been abandoned by Park C i t y and isp a r t i a l l y surrounded by a f e n c e . The material on top of thee x i s i t i n g L a n d f i l l c on s i s t s o f a l l u v i u m f r o m s ed imen tary a n digneous or ig in . T r e n c h i n g c omp l e t ed pr ior t o t h e L a n d f i l l ' so p era t i on , indica t e s that the water table is deeper that 20f e e t d e e p ( s e e E x h i b i t 1 0 - G ) . A d d i t i o n a l i n f o r m a t i o ni n d i c a t e s that the water t ab l e is about 30 f e e t below thes u r f a c e ( s e e Exh ib i t 1 0 - H ) . G e o l o g i c a l reconnaissancerepor t s i n d i c a t e that d r i l l h o l e s or m o n i t o r i n g w e l l s mayexist f o r t h e L a n d f i l l (see Exh i b i t 10-1) but, U n i t e d Parkdoes not know of any holes d r i l l e d s p e c i f i c a l l y for theL a n d f i l l .
T h e U t a h Department O f T r a n s p o r t a t i o n ( U D O T ) , i n i t s p r o j e c t
C o n t i n u e d on next page
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t o r e a l i g n U. S. I n t e r s t a t e 40, has d r i l l e d hole s a l ong thepropo s ed a l i g n m e n t o f the re located highway. U n i t e d ParkC i t y Mine s Company has not received any i n f o r m a t i o n f r o mUDOT concerning the d r i l l i n g .
A d d i t i o n a l l y , t h e U t a h Depar tmen t o f T r a n s p o r a t i o n ( U D O T ) i sp r o p o s i n g to d r i l l the Park C i t y L a n d f i l l in c o n j u n c t i o nwith the p r o p o s e d r ea l ignment o f U . S . H i g h w a y 40. R e f e r t oE x h i b i t 17-A a t ta ch ed .
G E O L O G I C A L S E T T I N G :
The Park C i t y area l i e s a l ong the northern f l a n k o f theeast-west t r e n d i n g U i n t a M o u n t a i n Range as it i n t e r s e c t s thenorth-south t r e n d i n g f a u l t b locks o f t h e W a s a t c h M o u n t a i n s .The immediat e area w i t h i n Park C i t y c on s i s t s o f P a l e o z o i cs ed iment s f o l d e d s l i g h t l y into a nor theas t- southwes tt r e n d i n g a n t i c l i n e that p l u n g e s g e n t l y t o th e north. Thearea to the east and northeast of Park C i t y is occupied byT e r t i a r y aged volcanics that have f i l l e d a large s tructural"sag" that e x i s t s between the u p l i f t e d mountains around ParkC i t y and the U n i t a M o u n t a i n s to the east.
The Richard s on F l a t area l i e s near the contact between theP a l e o z o i c s e d i m e n t s and th e o v e r l y i n g vo l canic s . The h i l l sand mountains a d j a c e n t to the area, a l ong the south, ea s t ,north and northwest borders, are composed of the T e r t i a r yaged vo l canic s . The h i l l s to the southwest are composed ofP a l e o z o i c s ed imen t s . Based on m a p p i n g c o m p l e t e d in 1971 byt h e U . S . G e o l o g i c a l Survey a long with recent f i e l dobservat ions and d r i l l h o l e i n f o r m a t i o n , i t a p p e a r s that thebedrock u n d e r l y i n g the S i t e c on s i s t s o f grey, greeni sh greyand rust brown, h i g h l y weathered volcanic breccia ( E x h i b i t10-B is a copy of the U . S . G . S . m a p ) . H o w e v e r , the d e p t h tothe volcanic s as well as the ir t h i ckne s s is uncertain. Thevolcanic brecc ia, when h i g h l y wea th er ed , has a lowp e r m e a b i l i t y due to the h igh c lay content.
The c o m p o s i t i o n of the a l l u v i a l grave l s in the area varies agreat d e a l . The gravels that or ig ina t e f r o m the erosion ofthe h i l l s that f o r m the southwestern borders of the area areof s e d imen tary or ig in. G r a v e l s that l i e a l o n g the ea s t ern,northern and central s e c t ions of Richard son F l a t are ofvolcanic or ig in . F r o m test p i t s , water w e l l s , t renche s and
C o n t i n u e d on next page
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other excavations in the area it a p p e a r s that there is alayer of grave l s that are of volcanic or ig in that "cap" oroverlay the grave l s o f s ed imentary or ig in . The t h i ckne s s o fthe o v e r l a y i n g grave l s would vary g r e a t l y and would bed e p e n d e n t upon the p r o x i m i t y to the h i l l s i d e s composed ofvolcanic m a t e r i a l .

U n i t e d Park C i t y M i n e s Company reserves the r ight tos upp l emen t th i s response as a d d i t i o n a l i n f o r m a t i o n anddocuments become a v a i l a b l e .
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December 6, 1973

Park C i t y Ventures Corpora t i onS t a r Route I, Box 40H e b e r C i t y , Utah 84032
A t t e n t i o n : M r . N i l e s Andrus
Gent l emen:

Six copie s of our report e n t i t l e d "Report of Ground W a t e rMoni t or ing and S e e p a g e S t u d y , T a i l i n g s Fond Deve l opmen t , N e a r Park C i t y ,
U t a h , For Park C i t y Venture s Corporat ion," are herewith submi t t ed .

The purpo s e and s cope of this s tudy were planned in d i s cu s s i on s
between Mr. N i l e s Andrus of Park C i t y Ventures Corpora t i on and Mr.George C. T o l a n d of Dames & Moore, and were pre s ented in our p r o p o s a ldated October 16, 1973.

Our inve s t iga t ion indi ca t e s that excessive s e epage wil l l i k e l yoccur f r o m the t a i l i n g s area in its present condi t ion. Data obtained in our
s t u d y , di scus s ions , and our conclusions regarding sub sur fac e c o n d i t i o n s ,water qua l i ty , p o t e n t i a l s e epage l o s s e s , and net evaporation rates arepresented herein.

oOo
We appr e c ia t e the o p p o r t u n i t y to p e r f o r m thi s service for you.If you have any questions or require add i t i ona l i n f o r m a t i o n , p l e a s econtact us.

Yours very t ru ly ,
DAMES & MOORE

George C. T o l a n d
C o n s u l t i n g PartnerG C T / G W C : a b P r o f e s s i o n a l Engineer N o . 2311
S t a t e o f UtahEnclosures



REPORT OF GROUND WATER MONITORING AND SEEPAGE STUDY
T A I L I N G S P O N D D E V E L O P M E N T

N E A R P A R K C I T Y , U T A H
F O R P A R K C I T Y V E N T U R E S C O R P O R A T I O N

I N T R O D U C T I O N

T h i s report pre s en t s the r e s u l t s of our ground water monitoring
and s e epage s tudy for the p r o p o s e d t a i l i n g s pond deve l opment near Park C i t y ,
Utah. The t a i l i n g s pond s i t e is located i m m e d i a t e l y south of Highway 40,
f o u r mile s southeast of S i l v e r Creek J u n c t i o n as shown on P l a t e 1, V i c i n i t y

M a p .
PURPOSE A N D SCOPE

The purpo s e and s cope of this s tudy were d e v e l o p e d in d i s cu s s ions
between Mr. N i l e s J. Andrus of Park C i t y Venture s and Mr. George C. T o l a n d
of Dames & Moore. The purpo s e of our s tudy was to e s t ab l i s h and sampl e
three monitor w e l l s located below the toe of the e x i s t ing t a i l i n g s pond and
was to evaluate the s e epage p o t e n t i a l through the mater ia l s on which the
pond w i l l be e s t a b l i s h e d . In a c c o m p l i s h i n g thi s p u r p o s e , the s cope as
outlined below was f o l l o w e d :

1. A f i e l d program con s i s t ing of the d r i l l i n g , s a m p l i n g
and l o g g i n g of three monitor w e l l s below the e x i s t ing
t a i l i n g s pond embankment and the excavation, s a m p l i n g
and l o g g i n g of nine t e s t p i t s in the e x i s t ing t a i l i n g s
pond area.

2. A laboratory program c o n s i s t i n g of chemical analys e s of
six water s a m p l e s obtained f r o m the monitor w e l l s and
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p e r c o l a t i o n t e s t s upon r epre s en ta t ive s a m p l e s o f natural
s o i l s and rock and t a i l i n g s material.

i

3. An o f f i c e program consi s t ing of engineering analyses, and
the c o m p i l a t i o n of this r e p o r t , which inc lude s:
a. A v i c in i ty map and p l o t p lan,
b. Logs of monitor we l l s and test p i t s .
c. A d e s c r i p t i o n of s u r f a c e and sub sur fac e s i t e c ond i t i on s ,
d. A summary of f i e l d e x p l o r a t i o n s and laboratory t e s t i n g .
e. Discus s ions and conclusions concerning the chemical

q u a l i t y of the water obtained f r o m the monitor
w e l l s , the s e e p a g e p o t e n t i a l f r o m the pond and
net evaporat ion rate for the site.

PROPOSED D E V E L O P M E N T
A t a i l i n g s d i s p o s a l area is to be e s t a b l i s h e d within an area

occupied by an old t a i l i n g s pond. Present p lanning indi ca t e s that 350 tons
per day of f ine-grained t a i l i n g s (70 to 80 percent minus, 325 mesh) wi l l be
d e p o s i t e d in the area. It is e s t imat ed that a p p r o x i m a t e l y 63 g a l l o n s per
minute of water wil l be used to transport the t a i l i n g s .

S I T E C O N D I T I O N S
S U R F A C E :

The e x i s t ing t a i l i n g s pond occupie s the northern por t i on of
Richardson F l a t , as shown on P l a t e 1, V i c i n i t y Map. The s i te is bounded by
Highway 40 and low h i l l s to the north and by S i l v e r Creek to the west.
To the south and east is f l a t - l y i n g open land and h i l l s . A railroad track
runs west of the e x i s t i n g t a i l i n g s s t o r a g e area and crosses the southern
por t i on of the area.

O A F . I E S e K : O O R E



-3-

The old t a i l i n g s retention embankment is l o ca t ed on the northwest
margin of the s torage area. The f ormer pond area is occupied by s i l t y sand
and s i l t t a i l i n g s and scat tered vegetat ion. A drainage d i t ch has been
constructed through the center of the t a i l i n g s pond to the up s t r eam toe of
the embankment. S u r f a c e water that c o l l e c t s at the up s tr eam toe of the dam
runs through a culvert under the dam and reappear s downstream of the toe.
Another d i t c h , which has been cut along and through the northern abutment
of the embankment, acts as an emergency s p i l l w a y . The s i te is shown in de-
tail on P l a t e 2, Plot F l a n .
S U B S U R F A C E ;

Below the toe of the dam natural s o i l s consist of an u p p e r layer
of b lack, s o f t , organic s i l t y c lay which g enera l ly grades non-organic and
gray to greenish-gray in color with d e p t h . In Monitor W e l l 2 at a d e p t h of
f o u r f e e t below the natural ground s u r f a c e , a 5 . 5 - f o o t - t h i c k layer of dark
gray, medium-dense, f i n e to coarse gravel with some c lay, cobble s and sand
was encountered overlying bedrock. In Monitor W e l l 1, only two, 3-inch-
thick gravel layers were encountered above bedrock. Monitor W e l l 3, which
is located low on the s l o p e of the northern abutment below the retention
dam, encountered 5.5 f e e t of dark brown to brown, m e d i u m - s t i f f , g r a v e l l y
clay with some cobbles and boulders overlying the bedrock.

Bedrock was encountered in W e l l s 1 and 2 at d e p t h s of 10.0 f e e t
below the natural ground sur face . Bedrock cons i s t s of gray, greenish-gray

' and rust brown, h i g h l y weathered volcanic breccia. The U. S. G e o l o g i c a l
Survey 1 de s cr ibe s the breccia as rhyodac i t i c to ande s i t i c in compo s i t i on .

1. B r o m f i e l d , C. S., and C r i t t e n d e n , M. D., 1971, G e o l o g i c Map of the Park
C i t y East Quadrangle , U t a h : U. S. G e o l o g i c a l Survey Map GQ-852.
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The breccia has weathered to f o r m a r e la t i v e ly s o f t , t i g h t , sandy material
with a s i l t y and clayey matrix. W i t h d e p t h , bedrock grades moderat e ly hard,
les s weathered and s l i g h t l y to modera t e ly f rac tured .

The t a i l i n g materials in the vicinity of the embankment are
composed of gray to grayish-brown, m e d i u m - s t i f f s i l t with a trace clay
which contain occasional layers of l oo s e , s i l t y f i n e sand. The t a i l i n g s
grade coarser eastward to pr imari ly l i g h t gray and grayish-brown f i n e sand
with some s i l t or s i l t y f i n e sand.

Ground water was encountered in Monitor W e l l s 1, 2 and 3 at
d e p t h s of 2.2, 1.5, and 5.4 f e e t below the f i l l pad s u r f a c e , r e s p e c t i v e l y .
The water l eve l s in the test p i t s varied f r o m 3.5 f e e t to greater than the
d e p t h excavated.

A d e t a i l e d d e s c r i p t i o n of the soil and ground water condi t ions
encountered is presented g r a p h i c a l l y on P l a t e s A-1A and A - I B , Log of
Monitor W e l l s , and P l a t e s A-1C and A-ID, Log of T e s t F i t s , in the a p p e n d i x
of this report .

D I S C U S S I O N S A N D C O N C L U S I O N S
M O N I T O R W E L L S ;

Three monitor w e l l s were e s t ab l i s h ed below the toe of the
ex i s t ing retention embankment at the locat ions shown on Pla t e 2., Plot Plan.
A d e s c r i p t i o n of the w e l l s and their i n s t a l l a t i o n is pre s ented in the
append ix of this report.

Monitor W e l l 1 is s l o t t e d and gravel packed f rom a d e p t h of 24.0
to 34.0 f e e t below the f i l l pad s u r f a c e , a zone ent ire ly in bedrock.
U n f o r t u n a t e l y , due to d i f f i c u l t i e s in withdrawing the temporary d r i l l casing

Z 3 . A . Y 1 E S tt MOORE



-5-

f r o m the well during construct ion, we expect that the seal above the gravel
packed zone was d i s turb ed . However, i n f l o w into the w e l l , observed during
ba i l ing operat ions , was quite low, which would be expec t ed in the low
permeab i l i ty bedrock. The s ta t i c water elevation was 6594.7 f e e t on
November 15, 1973. T h i s is several f e e t above the natural ground s u r f a c e ,
but s t i l l below the sur fa c e of the constructed d r i l l i n g pad.

Monitor W e l l 2 is s l o t t e d and gravel packed f rom a d e p t h of 3.0
to 10.0 f e e t below the f i l l pad sur fac e . T h i s is a zone en t i r e ly within
al luvial soil. At compl e t i on , the well was pumped at a rate of approx i -
mate ly 20 ga l l on s per minute (the maximum pump c a p a c i t y ) for 20 minutes.
The s ta t i c water elevation was 6594.9 f e e t on November 15, 1973.

Monitor W e l l 3, located below the northern abutment of the dam,
is s l o t t e d and gravel packed f r o m a d e p t h of 3.0 to 25.0 f e e t below the
ground sur face . I n f l o w into the well was f a s t e r than in W e l l 1 and was
s u f f i c i e n t to keep pace with the ba i l ing. The s t a t i c water level stood at
an elevation of 6598.7 f e e t on November 15, 1973, some f our f e e t higher
than the other w e l l s .

W A T E R Q U A L I T Y ;
W a t e r sample s were obtained f r o m each of the monitor w e l l s s h o r t l y

a f t e r c o m p l e t i o n and about one week a f t e r c ompl e t i on . The r e su l t s of
chemical analyses p e r f o r m e d upon these sampl e s are pre s ented on P l a t e s A-4A
through A-4C in the a p p e n d i x of this report .

S i l v e r Creek has been given a "CC" c l a s s i f i c a t i o n , by the Utah
W a t e r P o l l u t i o n Commit t e e and the U t a h S t a t e Board of H e a l t h . Chemical
s tandards for e f f l u e n t d i s charge into c la s s "CC" streams is pre s en t ed on
T a b l e 1.
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Limits

I t e m
TDS
AsBa
CCE
Cd
Cl
Cr

Recom-
mended

M e / 1
500

0.01-
0.2-

250-

Manda-toryM R / 1
—

0.051.0-
0.01-
0.05

TABLE 1
C H E M I C A L Q U A L I T Y S T A N D A R D S C L A S S "CC" S T R E A M S

LimitsRecom- Manda-mended tory
M g / 1 M e / 1I t e m

CuCn
F
F eFb
Mn

0.02
2.0
0.05

0.05

Limit s

I t e m
N0 3PhenolS e
AgS04
MBAS
Zn

Recom-mendedM R / 1
450.001-

250
0.55.0

Manda-torvM R / 1
-

0.01
0.05

-

All sampl e s analyzed were above the recommended l imit for t o ta l
d i s s o l v e d s o l i d s and were above the mandatory limit for lead. All the
samples , except for the initial one f r om Monitor W e l l 1, exceeded the recom-
mended limit for manganese. The sampl e s f rom W e l l s 1 and 2 exceeded the
recommended l imi t s for s u l f a t e . The second sample f r o m W e l l 1 and the f i r s t
s ampl e f r o m W e l l 2 exceeded the mandatory limit for cadmium, while the
second sample f r om W e l l 2 equaled the l imit . The f i r s t sample f r o m W e l l 1
was s l i g h t l y below the l imit for cadmium. The iron ( f i l t e r e d ) content of
two s a m p l e s , the second from W e l l 1 and the f i r s t f r o m W e l l 2, exceeded
the recommended l imit .

The water qual i ty of the s ampl e s obtained from Monitor W e l l 2
was the poorest and the q u a l i t y f r om W e l l 3 was the best. The water qua l i ty
f r o m W e l l 1 was intermediate and may r e f l e c t some s e epage f r o m a l luv ia l soil
above the bedrock zone due to dis turbance of the seal around the casing.
S E E F A G E P O T E N T I A L ;

It is our opinion that s e epage is occurring under or through the
lower por t ion of the dam and along the northern abutment. The small s e ep s
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noted along the northern abutment may be due to water p a s s i n g along the
d i t ch and the dam-abutment i n t e r f a c e in the northern part of the s i te.

The embankment i t s e l f does not appear to be an engineered f i l l
and would be expec ted to exhibit variable s e epage condit ions t h e r e f o r e .
A l s o , we doubt that the e x i s t ing dam was keyed into the alluvium or bedrock.

The s e epage p o t e n t i a l of the a l luv ia l s o i l s i s variable. The
gravel encountered in Monitor W e l l 1 and which is readi ly observable at the
sur face south of the rai lroad, is a moderate ly to h i g h l y permeable horizon.
The s i l t y clay and organic clay are of very low p e r m e a b i l i t y if c o n f i n e d .
Percolat ion rates obtained for two s a m p l e s of organic clay were .001 and 5
f e e t per year. However, water under an artesian head w i l l p e r c o l a t e up
through a sur face layer of s o f t c lay if u n c o n f i n e d , as may be the case below
the toe of the ex i s t ing dam.

The volcanic breccia, when h i g h l y weathered, is of very low
permeabi l i ty . Perco la t i on rates obtained for three s a m p l e s o f weathered
breccia were 0.6, 1 and 2 f e e t per year. The zone of weathering observed
in the borings was quite d e ep . Permeab i l i ty of the rock would be higher
in the frac tured unweathered por t ions which might occur at greater d e p t h .

We would expect that the weathered sur fac e of the breccia would nearly
e l iminate s eepage to greater d e p t h s .

The p e rmeab i l i ty of the t a i l i n g s mater ia l s i s a l s o variable.
The s i l t s which compose most of the t a i l i n g s in the vicinity of the dam are
of low p ermeab i l i ty . Perco la t i on rates for the s i l t t a i l i n g s ranged f r o m
10 to 30 f e e t per year in the horizontal d irec t ion and a rate of 3 f e e t per
year was obtained in the vertical direc t ion. The s i l t y f i n e sand compos ing
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3high of 34.8 inches to a low of 17.9 inches with an average of 25.6 inches.

The May-October evaporation value is an average of 80 percent of the annual
value; thus, the average annual evaporation would be 32.0 inches. U n f o r -
tuna t e ly , the time of the lowest evaporation is a l so the time of highes t
p r e c i p i t a t i o n ; the normal Oc tob e r-Apri l p r e c i p i t a t i o n is 12 to 16 inches
for the site.4

S u b t r a c t i n g the average p r e c i p i t a t i o n f rom the average evaporation
leaves a net average evaporation rate of 12 to 16 Inches annually for the
site. T h i s value is equal to 0.6 to 0.8 ga l l on s per minute per acre.
Assuming no seepage l o s s , a pond with an area of 80 to 105 acres would be
required to evaporate a net of 63 g a l l o n s per minute of water annually.

F l u c t u a t i o n of the pond level is unavoidable since the time of
year of high p r e c i p i t a t i o n coincides with the time of low evaporation.
A l s o , as to tal seepage control is i m p o s s i b l e , we e s t imate the ponded water
area with an engineered c u t o f f sys t em would average about 60 acres.

oOo

The f o l l o w i n g p l a t e s and a p p e n d i x are attached and c o m p l e t e this
r epor t:

Plat e 1 - V i c i n i t y Map

3. Richardson, E. A., Evaporation Data for Utah: N a t i o n a l Weather Service .
4. 1960, Normal October-Apri l P r e c i p i t a t i o n , 1931-1960: U t a h S t a t e

Engineer M a p .
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P l a t e 2 - Plot F l a n
A p p e n d i x - F i e l d Program and Laboratory T e s t i n g .

G C T / G W C : a b
Attachment s

R e s p e c t f u l l y s u b m i t t e d ,
DAMES & MOORE

orge C. To landC o n s u l t i n g PartnerP r o f e s s i o n a l Engineer No. 2311
S t a t e o f U t a h

D A M E S 3 -
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A P P E N D I X
F I E L D P R O G R A M A N D L A B O R A T O R Y T E S T I N G

F I E L D E X P L O R A T I O N S ;
S u b s u r f a c e soil and ground water conditions at the site were

exp lor ed by d r i l l i n g three borings with a truck mounted rotary d r i l l rig,
and excavating nine test p i t s with a tractor mounted backhoe. The borings
were o u t f i t t e d to serve as permanent monitor w e l l s . The locat ions of the
monitor w e l l s and test p i t s are shown with re spec t to the ex i s t ing f a c i l i t i e s
and t o p o g r a p h y on Pla t e 2, Plo t Plan, in the text of this r epor t .

The f i e l d e x p l o r a t i o n program was conducted and supervised by an
experienced engineer f rom our s t a f f . Undis turbed sample s of the so i l s
pene trated in the w e l l s were obtained by u t i l i z i n g a Dames & Moore s a m p l e r
as described on P l a t e A-3, S o i l S a m p l e r T y p e U. U n d i s t u r b e d soil sampl e s
in the t e s t p i t s were obtained by hand driving 2.5-inch diameter thin wall
tubes. The s o i l s pene trated were c l a s s i f i e d by visual and textural
examination in the f i e l d . T h e s e c l a s s i f i c a t i o n s were later s u p p l e m e n t e d
by in spec t i on and t e s t i n g in our laboratory. A c o m p l e t e log was maintained
in the f i e l d of each boring and test p i t . G r a p h i c a l r e p r e s e n t a t i o n of the
s o i l s encountered is pre s ent ed on P l a t e s A-1A through A - I D . The nomenclature
used to de s cr ibe the soil t y p e s appear s on P l a t e A - 2 , U n i f i e d S o i l C l a s s i f i -
cation S y s t e m .

M O N I T O R WELL I N S T A L L A T I O N ;
Three borings d r i l l e d for th i s s t udy were o u t f i t t e d a s monitor

w e l l s . Three-inch diameter FVC p i p e , s l o t t e d at a s e l e c t ed interval , was
i n s t a l l e d in each boring. The s e l e c t e d interval was gravel packed and
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sealed f r o m the other zones in the we l l . The s l o t t e d and gravel packed
interval for each boring is shown on Plate s A-1A and A - I B , Log of Monitor
W e l l s . The w e l l s were f l u s h e d with clear water and were then bailed
or pumped . A series of two water s a m p l e s were obtained from each c ompl e t ed
well .
L A B O R A T O R Y T E S T I N G !

Chemical A n a l y s i s of W a t e r S a m p l e s . Chemical analyses were
p e r f o r m e d upon the water s a m p l e s obtained f rom the monitor we l l s . T h e s e
t e s t s were p e r f o r m e d by Ford Chemical Laborator i e s , I n c . , of S a l t Lake
C i t y , Utah. The r e su l t s of the analyses are pre sented on P l a t e s A-4A
through A-4C, C e r t i f i c a t e o f A n a l y s i s .

Moi s ture and Dens i ty Determinations. To aid in c l a s s i f y i n g the
s o i l s and to h e l p in corre la t ing the p e r c o l a t i o n tes t da ta , moisture and
d e n s i t y de terminat ions were p e r f o r m e d on s e l e c t ed sampl e s . The r e su l t s
of the moisture and dens i ty t e s t s are presented to the l e f t of the logs
on P l a t e s A-1A through A - I D .

Percolat ion T e s t s . To determine the p e r m e a b i l i t y charac t er i s t i c s
of so i l , rock, and ta i l ings materials, a series of percolat ion t e s t s were
p e r f o r m e d . S a m p l e s of t a i l i n g s material were obtained in both horizontal
and vertical a t t i t u d e s to determine the vertical and horizontal permea-
b i l i t y of these materials. All t e s t s were p e r f o r m e d in accordance with
the method described on P l a t e A - 5 , Method of P e r f o r m i n g P e r c o l a t i o n
T e s t s .

The r e s u l t s of the p e r c o l a t i o n t e s t s are tabulated on the
f o l l o w i n g page.
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W e l l or
T e s t P i t N o .

W-l
W - l
W-2
W-3
T P - 1
T P - 1
T P - 2
T P - 2
T P - 3
T P - 4
T P - 8

DepthIn F e e t Mater ia l
15.5
25.5

3.5
9.5
1.5
1.5
3.5
3.5
3.0
4.8
5.5

Rock
Rock

CL-OL ( s o i l )
Rock

ML ( t a i l i n g )
ML ( t a i l i n g )
ML ( t a i l i n g )
ML ( t a i l i n g )
SM ( t a i l i n g )

S P - S M ( t a i l i n g )
OL ( s o i l )

A t t i t u d e Percolation Rateof S a m p l e In F e e t Per Y e a r
Vertical
V e r t i c a l
V e r t i c a l
V e r t i c a l
V e r t i c a l
H o r i z o n t a l
V e r t i c a l
H o r i z o n t a l
H o r i z o n t a l
V e r t i c a l
V e r t i c a l

1
0.6

.001
2
3

30
3

10
4000
4000

5
The f o l l o w i n g p l a t e s are attached and c o m p l e t e this a p p e n d i x :
P l a t e s A-1A and A-IB - Log of Monitor W e l l s
Pla t e s A-1C and A-ID - Log of T e s t F i t s
P l a t e A - 2 - U n i f i e d S o i l C l a s s i f i c a t i o n S y s t e m
Plat e A-3 - S o i l S a m p l e r T y p e U
P l a t e s A-4A through A-4C - C e r t i f i c a t e of A n a l y s i s
P l a t e A-5 - Method of P e r f o r m i n g Perco la t i on

T e s t s .
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T H E D I S C U S S I O N I N T H E T E X T U N D E R T H E S E C T I O N

T I T L E D . " S I T E C O N D I T I O N S . S U B S U R F A C E " . I S
N E C E S S A R Y TO A PROPER UNDERSTANDING OF THE
N A T U R E O F T H E S U B S U R F A C E M A T E R I A L S .

ZONE OP W E L L WHICH IS G R A V E L P A C K E D
A N D S L O T T E D I S I N D I C A T E D B Y ARROW ( ( )

TO L E F T OF LOG OF MONITOR W E L L S .
O T H E R ZONES OF WELL SEALED OFF FROM
S L O T T E D Z O N E . S E E T E X T F O R D E T A I L S .

LOG OF MONITOR W E L L

DAMES G MOORE
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LOG OF MONITOR W E L L S

D A M E S B MOORE
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G R A Y I S H - B R O W N S I L T W I T H T R A C E C L A YA N D S E A M S O F S I L T A N D F I N E S A N D -M E D I U M S T I F F C T A I U N G S )

G R A D I N G G R A Y I S H - B R O W N . BROWNAND DARK GRAY LAYERSG R A D I N G A L L O A R K G R A Y I N COLORA N D VERY S O F T
BROWN F I N E S A N D W I T H SOME S I L T A N DTRACE ROOTS - LOOSE (TAILINGS)
G R A Y I S H - B R O W N S I L T W I T H T R A C E C L A YA N D S E A M S O F S I L T A N D F I N E S A N O -M E D I U M S T I F F ( T A I U N G S )

D A R K G R A Y S I L T Y F I N E S A N O W I T HLAYERS OF CLAYEY SILT - LOOSEV . ( T A I U N G S )^ WATER L E V E L 10 - 31 - 7JT E S T P I T C O M P L E T E D 1 0 - 3 1 - 7 3

T E S T P I T 3 T E S T P I T 4
ELEVATION 6616.0 FEET ELEVATION 6617.0 FEETIg — — — — — — — — — — —

ar%-a«i

'

S M -ML

SM

MLSM
SP-SM

G R A Y I S H - B R O W N S I L T Y V E R Y F I N E S A N DW I T H S E A M S O F S I L T A N D C L A Y E YSILT AND ROOTS TO t«* - MEDIUM

!• LAYER OF DARK GRAY CLAYEY j- £

U G H T G R A Y I S H - B R O W N S I L T F I N E S A N D - PM E D I U M D E N S E C T A I U N G S )

D A R K G R A Y S I L T W I T H T R A C E A N D S E A M S Z « "O F S I L T A N D F I N E S A N D - S O F T C T A I U N G S )L I G H T G R A Y S I L T Y F I N E S A N D W I T H 1/«" T O . . _
\ - LOOSE (TAILINGS) PG R A Y F I N E T O M E D I U M S A N D W I T H SOME S jS I L T - LOOSE ( T A I U N G S ) O f t

G R A D E S W I T H O C C A S I O N A L 1/2" T O

*J
SM

S!M

SM

L I G H T G R A Y I S H - B R O W N F I N E S A N D W I T HSOME SILT AND ROOTS - LOOSE( T A I L I N G S )G R A Y I S H - B R O W N . B R O W N . A N D O A R KG R A Y L A Y E R E D S I L T Y F I N E S A N D W I T Hl/4« TO 1/2" L A Y E R S OF C L A Y E YS I L T . ROOTS - M E D I U M D E N S E( T A I L I N G S )U G H T G R A Y I S H - B R O W N F I N E S A N D W I T HSOME SILT AND OCCASIONAL ROOTS -LOOSE C T A I U N G S )
ZONE WITH l«* TO 1/2* L A Y E R SOF DARK GRAY C L A Y E Y SILT4.0' TO 4.5'

G R A Y S I L T Y F I N E S A N D W I T HOCCASIONAL ROOTS - LOOSE( T A I L I N G S )

W A T E R L E V E L 1 0 - 3 1 - 7 3T E S T P I T COMPLETED 1 0 - 3 1 - 7 3

T E S T P I T C O M P L E T E D 1 0 - 3 1 - 7 3
G R O U N D W A T E R W A S N O T E N C O U N T E R E DI N T H I S T E S T P I T .

LOG OF TEST PITS

D A M E S e MOORE

P L A T E A - 1 C



f t
I *

T E S T P I T 5
. E L E V A T I O N W 1 S . O FCET

T E S T P I T 6
E L E V A T I O N «U.O FEET

G R A Y I S H - B R O W N . B R O W N , A N D U G H TG R A Y I S H - B R O W N S I L T Y VERY F I N ES A N D W I T H ROOTS A N D O C C A S I O N A LS C A M S Of C L A Y E Y SILT - LOOSEC T A I L M G S )GRADING GRAY IN COLOR

D A R K GRAY S I L T W I T H O C C A S I O N A LS E A M S AND I*' TO W L A Y E R S OPS I L T Y P I N E S A N D - VERY LOOSE( T A I L I N G S )

ML
GM

U G H T G R A Y S I L T W I T H T R A C E V E R Y F I N ES A N D - L O O S E ( T A I L I N G S )GRAY AND BROWN PINE TO COARSEGRAVEL AND COBBLES IN A MATRIXO F S I L T Y • F I N E T O C O A R S E S A N D W I T HSOME CLAY - MEDIUM DENSEG R A V E L A N D C O B B L E F L O A T I N GI N M A T R I XT E S T P I T C O M P L E T E D 1 0 - 3 1 - 7 3

_ > W A T E R LEVEL 1 0 - 3 1 - 7 3T E S T P I T COMPLETED

T E S T P I T 8
ELEVATION «6U.O PEET

10 - II - 73

T E S T P I T 7
ELEVATION 6*17.0 PEET

S"•*-

I S M
I ML

I ML

M E D I U M D E N S E ( T A I L I N G S )

D A R K G R A Y S I L T Y P I N E S A N D W I T HO R G A N I C M A T E R I A L A N D S C A M S O FC L A Y E Y S I L T - LOOSE ( T A I L I N G S )D A R K GRAY S I L T W I T H S E A M S O F S I L T YF I N E S A N D A N D C L A Y E Y S I L T A N DTRACE CLAY - VERY LOOSE (TAILINGS)W A T E R LEVEL 1 0 - 3 1 - 7 3
GRADING U G H T GRAY IN COLOR ANDW I T H MORE CLAY

T E S T P I T C O M P L E T E D 10-31-73

Us
3«
ẑ
B S6.4*-77m6 — — — — — — — — — — —

SM

S M -ML
... J

OL

i

U G H T B R O W N I S H - G R A Y S I L T Y F I N E S A N DW I T H ROOTS - LOOSE ( T A I L I N G S )
G R A D I N G S I L T Y VERY P I N E S A N D

GRAY S I L T Y VERY F I N E S A N D W I T HSEAMS OF SILT - LOOSE (TAILINGS)

W A T E R L E V E L 1 0 - 3 1 - 7 3

B L A C K O R G A N I C S I L T W I T H L A Y E R S O FS I L T Y P I N E S A N D A N D PEAT -M E D U M D E N S E

T E S T PIT C d M P L f r e n la — 31 — 73
NOTE W A T E R C O M I N G I N ABOVEO R G A N I C S I L T

T E S T P I T 9
E L E V A T I O N td t .O PEET

:iii

s S P -;: SM
i:

S M -ML

1 OL

L I G H T G R A Y I S H - B R O W N F I N E S A N D W I T HSOME SILT AND ROOTS - LOOSE( T A I U N G S )

G R A D I N G S I L T Y VERY F I N E S A N D
GRAY S I L T Y VERY F I N E S A N D W I T HSEAMS O F S I L T A N D C L A Y E Y S I L T -LOOSE ( T A I U N G S )

E X C E S S I V E C A V I N G

S I L T Y F I N E S A N D A N D PEAT - LOOSE

LOG OF TEST PITS

DAMES O. (MOORE

P L A T E A - 1 0



MAJOR DIVISIONS /%

COARSEG R A I N E DS O I L S

MORC THAN 50%
O f M A T C R I A L I SL A g C t R T H A N N O .200 sieve size

F I N EG R A I N E DS O I L S

H o n e THAN 50X
O F H A T C H I A L I S
S M A L L E R T H A N N O .200 s i eve s i z e

GRAVELA N DG R A V E L L YS O I L S

MOKC THAN 50Xor COAKSC r«Ac-T I O N R E T A I N E Dat m.4 s ieve

S A N DA N DS A N D YS O I L S

H o n e T H A N S O Xo r C O A R S E F R A C -T I O N P A S S I N GNO. 4 sieve

S I L T SA N DC L A Y S

S I L T SA N DC L A Y S

• ' • * ' • ' • : ' •
pi

CLEAN GRAVELS p l f e ?(LITTLC OR NO :-,::--r i N e s ) .*..*!::*::•::e::'
1

G R A V E L S W I T H F I N E S

• " ' " ' " 1:•/•/v:;:.-C L E A N S A N D ( L I T T L C . ' . ' . ' . :

S A N D S W I T H F I N E S N ! !
or r i N e s ) ;#«£:

L I Q U I D L I M I T yTW,UES5 THAN SO |H1 !

1&CREATES THAN 50 l ip

'%&'&
'W&

4PH LETTERtBOL SYMBOL1M*HI Gw

::«::;i::F. GP:*»»
GM

1 sc
•••v»•••••":••?•; sw

::::::: SP

S M

H i s c

M L

• CL

i j l i l !! 1 OL

M H

• CH

'/#?<m OH''/'/'/

TYPICAL DESCRIPTIONS
• r C L L - G K A O C O C K A V C L S . C R A V C I . -S A N O y l X T U R C S , L I T T L C O RNO rmcs
»00«LY-S«ADU> S « A V C L S . » « A V t L -S A N U M I X T U R C S , L I T T L C O H

N O r i N C S

S I L T V M A V C L S , O U A V C L - S A N D -S I L T M I X T U R C S

C L A V C Y G R A V C L S , G R A V C L - S A N D -C L A Y M I X T U R C S

W C L L - G R A O C O S A N D S . G R « V G L L VS A N D S , L I T T L C O R N O r i N C S

rOORLV-GRADCD S A N D S , G R A V C L L YS A N D S , L I T T L C O R N O F I N C S

S I L T Y S A N D S , S A N D - S I L T M I X T U R C S

C L A Y C V S A N D S , S A N D - C L A Y H I X 7 U R C S

I N O R G A N I C S I L T S A N D V C R Y r i k CS A N D S , R O C K r L O U R , S I L T Y O R
C L A V C Y r i N G S A N D S O R C L A Y C Y
S I L T S W I T H S L I G H T E L A S T I C I T Y

I N O R G A N I C C L A Y S O F L O W T O M E D I U ME L A S T I C I T Y , G R A V C L L Y C L A Y S ,S A N D Y C L A Y S , S I L T Y C L A Y S , L C A N
C L A Y S

O R G A N I C S I L T S A N D O R G A N I CS I L T V C L A Y S O F L O * P L A S T I C I T Y

I N O R G A N I C S I L T S , M I C A C C O U S O R
D I A T O M A C C O U S F I N C S A N D O RS I L T Y S O I L S

I N O R G A N I C C L A Y S O F H I G HP L A S T I C I T Y , F A T C L A Y S

O R G A N I C C L A Y S O F M C D I U M T O H I G H
P L A S T I C I T Y , O R G A K I C S I L T S

P C A T , H U M U S , S W A M P S O I L S
W I T H H I G H O R G A N I C C O N T C N T S

N O T C : D U A L S Y M B O L S A R C U S C D T O I N D I C A T C B O R t l C K L I N C S O I L C L A S S I F I C A T I O N S .

S O I L C L A S S I F I C A T I O N C H A R T

U N I F I E D S O I L C L A S S I F I C A T I O N S Y S T E M

D A M E S e MOORE

P L A T E A - 2



I I I
o

tr»L i. Lc to

U

&
o

D R I V I N G O R P U S H I N GM E C H A N I S M

C O U P L I N G .
W A T E R O U T L E

N O T C H E S P O RE N G A G I N GP I S H I N G T O O L .

N E O P R E N E G A S K E T .

H E A D -

N O T E :• H E A D E X T E N S I O N * C A NB E I N T R O D U C E D ( E T V E E N• H E A D * A N D ' S P L I T B A R R E L *

S P L I T B A R R E L — —( T O F A C I L I T A T E R E M O V A LOF CORE SAMPLE) r

. C H E C K V A L V E S

V A L V E CAGE

S P A C E T O R E C E I V ED I S T U R B E D S O I L A L T E R N A T E A T T A C H M E N T S

-^ C O R E - R E T A I N E RR I N G S( J - l / 2 * 0.0. BY 1 * L O H G >
S P L I T B A R R E L

C O R E - R E T A I N I N G• D E V I C E_ R E T A I N E R H I H CR E T A I N E R P L A T E S( I N T E R C H A N G E A B L E « M T HO T H E R T Y P E S )

L O C K I N G( M H O

I P L I TF E R R U L E

T H I N - W A L L C DS A M P L I N G T U B E( I N T E R C H A N G E A B L EL E N G T H S )

. C O R E - R E T A I N I N GD E V I C E

0u

S O I L S A M P L E R T Y P E U
ue

U. S. PATENT NO. 2,311,062 D A M E S e MOORE

P L A T E A - 3



L A B O R A T O R Y , I N C .
Bacteriological and Chemical Analysis

4 0 W E S T L O U I S E A V E N U E
S A L T t A K E C I T Y , U T A H 84115

P H O N E 485-5761

r>»t».

Dames § Moore Eng.
Addre s s 250 Eas t Broadway

S a l t Lake C i t y , U t a h

N o v e m b e r 29 , 1973

C E R T I F I C A T E O F A N A L Y S I S
7 3 - 3 8 5 3

S a m p l e W a t e r Boring #5 received on N o v e m b e r 13 f 1975 for c o rml e t e chemical
_____analysis. J o b N o . 8998-001 under P.O. N o . SL1103______________

Date S a m p l e d : November 9, 1973
T u r b i d i t y
Conduc t iv i ty
pH
T o t a l Dissolved S o l i d sat 180° C.
A l k a l i n i t y as CaCO»
A l u m i n u m as Al
Arsenic as As
Bicarbonate as HCOj
Barium as Ba
Boron as B
Cadmium as Cd
Calc ium as Ca
Carbonate as CO»
C h l o r i d e as Cl
Chromium as Cr (Hex)
Cyanide as Cn
Copper as Cu

0.2 ft J T U
_98*L4__u_mhos/cm

7 . S 5
682.0
188.0

_ m g / l
-mg/1

0.00 -mg/1
n . n p _ _ _ m g / 1
2 2 7. a m g / 1
0*09 m g / 1
0.47 m g / 1
0.001 m g / 1

-mg/1
_ m g / l

60.0 m g / 1
0.00 m g / 1
0*00 m g / 1
0.05 m g / 1

113.0
0.00

F l u o r i d e as F
T o t a l H a r d n e s s a s C a C C U
I r o n ( T o t a l ) a s F e
I r o n (Fil t e r ed) a s Fe
Lead as Pb
Magnesium as Mg
Manganese as Mn
Mercury as Hg
N i t r a t e as NO,
Phosphate as PO<
Potass ium as K
S e l e n i u m as Se
S i l i c a as SiOi
S i l v e r as Ag
S u l f a t e as SC>4
S o d i u m as Na
Zinc as Zn

0.27
396.0
0.26 -mg/1
0.10
0.07

Q f t

0.17
0.000
0.88
0.10
5.90
0.00
0.

-mg/1
-mg/1
-mg/i
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1

0.000 m g / 1

41.50
0.03

m g / 1
m g / 1

Ford Chemicarlaboratory, Inc.

L A B O R A T O R Y , I N C .
Bacteriological and Chemical Analysis

4 0 W E S T L O U I S E A V E N U E
S A L T L A K E C I T Y , U T A H 84115

P H O N E 485-5761

N a m e . Dames S Moore Eng.
A d d r e s s 250 East Broadway

N o v e m b e r 30. 1973

C E R T I F I C A T E O F A N A L Y S I S
7 3 - 3 8 5 5

S a l t Lake C i t y . U t a h
W a t e r B o r i n g . # 5 received on N o v e m b e r 15 , 1973 f or c o m p l e t e
chemi s t ry , J o b N o . 8998-001, P.O. N o . SL1103____________
Date S a m p l e d ; November 15, 1973

T u r b i d i t y
Conduc t i v i ty
pH
T o t a l Dissolved S o l i d sat 180° C.
A l k a l i n i t y as CaCOs
A l u m i n u m as Al
Arsenic as As
Bicarbonate as H C O 3
Barium as Ba
Boron as B
Cadmium as Cd
C a l c i u m as Ca
Carbonate as COs
C h l o r i d e as Cl
Chromium as Cr (Hex)
Cyanide as Cn
Copper as Cu

n. sn J T U
1 f 0 5 6 U mhos/em
7.50

715.0
204.0
n . n n
n nn
247.2
0.04
n
Q . Q O O
115.0
0.00

0.00
n . n n
n. in

_ m g / l
-mg/1
-mg/1
-mg/1
-mg/1
_ m g / l
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1

F l u o r i d e as F
T o t a l H a r d n e s s as CaCOs
I r o n (Total) a s Fe
I r o n (Fil t ered) as Fe
Lead as Pb
Magnesium as Mg
Manganese as Mn
Mercury as Hg
N i t r a t e as NO,
Phosphate as PO«
Potass ium as K
S e l e n i u m as Se
S i l i c a as S i O 2
S i l v e r as Ag
S u l f a t e as SOt
S o d i u m as Na
Zinc as Zn

J ) . 3 1
4 0 S . O
0.25
0.14
0.115
28.80

0.000
1.30
0.40
6.70
0.00
0.75
0.000
210 .On
44.80
0.15

ôrd Chemical Laboratory, Inc.

-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
_ m g / l
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1

P L A T E A-4C
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L A B O R A T O R Y , I N C .
Bacteriological and Chemical Analysis

4 0 W E S T L O U I S E A V E N U E
S A L T L A K E C I T Y , U T A H 84115

P H O N E 485-5761

Date:

Dames f , Moore Eng.
Addre s s 250 Eas t Broadx^ay
_____Salt Lake C i t y , U t a h

N o v e m b e r 29 , 1973

C E R T I F I C A T E O F A N A L Y S I S
7 3 - 3 8 5 4

W a t e r Boring #2 received on N o v e m b e r 15, 1973 for c o m p l e t e
cul inary chemical a n a l y s i s , J o b M o . 8998-001 P . O . N o , S L 1103
Date S a m p l e d : November 8, 1973

T u r b i d i t y
Conductivity
pH
Total Dissolved S o l i d sat 180° C
A l k a l i n i t y as CaCOa
Aluminum as Al
Arsenic as As
Bicarbonate as H C O 3
Barium as Ba
Boron as B
Cadmium as Cd
Calc ium as Ca
Carbonate as COs
C h l o r i d e as Cl
Chromium as Cr (Hex)
Cyanide as Cn
C o p p e r ^as Cu

0.51 J T U
2 , 2 9 1 U m h o < / r m
7.36

1.581
220.0
0.00
0.00
266.6
0.00
0.00
0.011
272.0
o.on
i s .n
n . n n
o.oo
0.10

_ m g / l
_mg/1
_mg/ l
_ m g / 1
_ m g / l
_ m g / l
_ m g / l
_ m g / l
_ m g / l
_ m g / l
_ m g / l
_ m g / l
_ m g / l
_ m g / l

F l u o r i d e as F
Total Hardne s s as CaCOa
Iron (Total) a s Fe
I r o n (Fil t er ed) a s Fe
Lead as Pb
Magnes ium as Mg
Manganese as Mn
Mercury as Hg
Nitrat e as NOS
P h o s p h a t e as POt
Potass ium as K
Selenium as Se
S i l i c a as SiO>
S i l v e r as Ag
S u l f a t e as SO*
Sodium as Na
Zinc as Zn

0.10
1,060
i .
n . A 6
n.i
3.39
0.000
0.50
0.26

o . n n
0.000
88070'
51.70
1.42

Ford ChemicalTaboratory, Inc.

_ m g / l
-mg/1
_ m g / l
_ m g / l

-mg/1

-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1

L A B O R A T O R Y , I N C .
Bacteriological and Chemical Analysis

4 0 W E S T L O U I S E A V E N U E
S A L T L A K E C I T Y , U T A H 84115

P H O N E 485-5761
rv.t». N o v e n b e r 30, 1973

Danes 5 Moore Ens. C E R T I F I C A T E O F A N A L Y S I S73-3856A d d r e s s 250 East Broadway
_____Salt Lake C i t y . U t a h
5 a m p l e W a t e r Boring #2 received on N o v e n b e r 15 , 1 9 7 3 , f or c o m p l e t e
______chemistry, J o b N o . 8 9 9 8 - 0 0 1 , P.O. N o . SL1105___________

Date S a m p l e d : November 15, 1973
T u r b i d i t y
Conductivity
pH
T o t a l Dissolved S o l i d sat 180° C.
A l k a l i n i t y as CaCOs
Aluminum as Al
Arsenic as As
Bicarbonate as H C O s
Barium as Ba
Boron as B
C a d m i u m as Cd
C a l c i u m as Ca
Carbonate as CO*
C h l o r i d e as Cl
Chromium as Cr (Hex)
Cyanide as Cn
C o p p e r as Cu

0.50 J T U
2 , 2 5 5 U m h o s / e m
7.51

1,556
? n n . n
0.00
0.00
242.4
0.10
0.40
0.010
276.0
n nn
15.0
0.00
O . Q O

-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1

F l u o r i d e as F
Total Hardne s s as CaCOs
Iron (Total) a s Fe
I r o n (Fil t er ed) a s Fe
Lead as Pb
Magnes ium as Mg
Manganese as Mn
Mercury as Hg
Nitra t e as NO,
P h o s p h a t e as PO*
Potassium as K
S e l e n i u m as Se
S i l i c a as S i O 2
S i l v e r as Ag
S u l f a t e a s SCn
Sodium as Na
Zinc as Zn

0.15
1,050

0.20
0.117
86.40
3.58
n . n n n
0.44
A - t ; n
0.00
0.85
n . o o n
p . q n . n n

XX
Ford Chemical JJabora tory , Inc.

-mg/1
_mg/1
_ m g / l
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
_mg/1
-mg/1
_ m g / l
-mg/1
-mg/1
-mg/1
-mg/1

D A H t n B • M O O f t B

P L A T E A - 4 B
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L A B O R A T O R Y , I N C .
Bacteriological and Chemical Analysis

4 0 W E S T L O U I S E A V E N U E
S A L T L A K E C I T Y , U T A H 84115

P H O N E 485-5761

N a m e . f i H n n r g T - n c r .

A d d r e s s 7 . S f l
S a l t Lake C i t v . U t a h

r>«t». N o v e m b e r 29, 1973

C E R T I F I C A T E O F A N A L Y S I S
73-3848

S a m p l e . W a t e r s a m p l e Boring f t l received on N o v e m b e r 13 , 1975,
P.O. N o . S L 1103 J o b N o . 8998-001________________

Date S a m p l e d : November 7^ 1973
T u r b i d i t y
Conduc t iv i ty
PH
T o t a l Dissolved S o l i d sat 180° C.
A l k a l i n i t y as CaCOs
A l u m i n u m as Al
Arsenic as As
Bicarbonate as H C O s
Barium as Ba
Boron as B
Cadmium as Cd
Calc ium as Ca
Carbonate as COs
C h l o r i d e as Cl
Chromium as Cr (Hex)
Cyanide as Cn
C o p p e r as Cu

0.78 J T U
1.878.0 U n h o s / c m
7.58

300.0

0.00
472.6
0.10
0.55

m g / 1
m g / 1_m g / 1

_ m g / l
_ m g / l
-mg/1

m g / 1
0.006 m g / 1
203.0 m g / 1
0.00 m g / 1
70 , n m g / 1
n . O O m g / 1

_0_-_QjQ___mg/l0.01

F l u o r i d e as F
T o t a l H a r d n e s s as CaCOs
Iron (Total) as Fe
I r o n (Fil t e r ed) a s Fe
Lead as Pb
Magnesium as Mg
Manganese as Mn
Mercury as Hg
Nitra t e as NOs
P h o s p h a t e as PO4
Potassium as K
Selen ium as Se
S i l i c a a s SiOj
S i l v e r as Ag
S u l f a t e as SO4
S o d i u m as Na
Zinc as Zn

0.17
s in . o
0.20
0.110
69.60
0.00
0.000
2.45
1.10
7.03
0.00
2.50
0.000
420.0
50^06
0.16

-mg/1

Ford Chemical Laboratory, Inc.

_ m g / l
_ m g / l
_ m g / l
-mg/1

-mg/1
-mg/1
-mg/1
j n g / 1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1
-mg/1

L A B O R A T O R Y , I N C .
Bacteriological and Chemical Analysis

4 0 W E S T L O U I S E
S A L T L A K E C I T Y , L T A H 84115

PHONE 485 5761

A V E N U E

M«m«» Dames 5 Moore Eng.
A d d r e s s 250 Eas t Broadway________
_____Salt Lake C i t y t U t a h _ _ _ _ _ _ _ _
S a m p l e W a t e r Boring #1 received on N

N o v e m b e r 30. 1973

C E R T I F I C A T E O F A N A L Y S I S
73-3855

ovember 1 5 , 1 9 7 3 f o r c o m p l e t e chemical
a n a l y s i s . Job :io. 8998-001. P.O. No. SL 1103
Date S a m p l e d ; November 15, 1973

T u r b i d i t y
Conduc t iv i ty
PH
T o t a l Dissolved S o l i d sat 180° C.
A l k a l i n i t y as CaCOs
A l u m i n u m as Al
Arsenic as As
Bicarbonate as H C O s

•Barium as Ba
Boron as B
Cadmium as Cd
Calc ium as Ca
Carbonate as COa
C h l o r i d e as Cl
Chromium as Cr (Hex)
Cyanide as Cn
C o p p e r as Cu

0.68 J T U
JU£Q5___u_mhos / cm

7.36

484.0
0.07

1.315 m g / 1
400.0 m g / 1
0*00____mg/1
Q.QO____mg/1

— m g / 1
— m g / 1
_mg/ l
— m g / 1
— m g / 1
— m g / 1
— m g / 1

0*00 m g / 1
0.00____mg/1

— m g / 1

0.87
0.024
200.0
0.00
80.0

0.08

F l u o r i d e as F
T o t a l H a r d n e s s as CaCOs
Iron (Total) as Fe
I r o n (Fil t er ed) a s Fe
Lead as Pb
Magnesium as Mg
Manganese as Mn
Mercury as Hg
Nitrat e as NO,
Phospha t e as PO4
Potassium as K
Selenium as Se
S i l i c a as SiOz
S i l v e r as Ag
S u l f a t e as SO
S o d i u m as Na
Zinc as Zn

0.20
790.0
0.99
0.33
0.24
69 .60
0.15
0.000
1.65
0.80
7.10
n.oo
0.75
0.014
410.0
65.0
0.49

-mg/1
-mg/1
_mg/ l
_ m g / l
-mg/1
-mg/1
-mg/1
_ m g / l
-mg/1
_ m g / l
-mg/1
-mg/1
_ m g / l
-mg/1
-mg/1
-mg/1
_mg/ l

Ford Chemical Laboratory, Inc.
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The quantity and the ve loc i ty
of f l o w of water which will es-
cape through an earth structure
or percolate through soil are
dependent upon the permeab i l i ty
of the earth structure or soil.
The p e r m e a b i l i t y of soil has
o f t e n been calculated by empir-
ical formulas but is best de-
termined by laboratory t e s t s ,
especially In the case of com-
pacted soils.

A one-inch length of the
core sample is sealed in the
percolat ion apparatus, placed
under a conf ining load, or sur-
charge pressure, and sub j e c t ed
to the pressure of a known head
of water. The percolation rate
is computed from the measure-
ments of the volume of water
which f l o w s through the sample
In a series of time intervals.
These rates are usually ex-
pressed as the ve loc i ty of f l o w
in fee t per year under a hy-
draulic gradient of one and at

A P P A R A T U S F O R P E R F O R M I N G P E R C O L A T I O N S T E S T S
Shows t e s t s in p r o g r e s s on e igh t s a m p l e s s i m u l t a n e o u s l y .

« temperature of -20 degrees Centigrade. The rate so expressed may be a d j u s t e d for any set of c o n d i t i o n s invo lv ing
the same soil by employing e s tabl i shed phys i ca l laws. General ly, the p er co la t i on rate varies over a wide range at
the beginning of the test and gradually approaches equi l ibr ium as the te s t progresses.

During the performance of the t e s t , continuous readings of the d e f l e c t i o n of the sampl e are taken by means of
micrometer dial gauges. The amount of compression or expansion, expressed as a percentage of the original l eng th
of the sample, is a valuable indi ca t ion of the compres s ion of the soil which will occur under the action of load or
the expansion of the soil as saturation takes place.

u

M E T H O D O F P E R F O R M I N G
P E R C O L A T I O N T E S T S

D A M E S G MOORE

P L A T E A -5
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March 8, 1974

Park C i t y Venture s Corpora t i onS t a r Route 1, Box 40H e b e r C i t y , Utah 84032
A t t e n t i o n : M r . N i l e s Andrus
G e n t l e m e n :

Six copie s of our report e n t i t l e d "Report of Embankment and DikeDesign Requirements, Proposed T a i l i n g s Pond Development , Near Park C i t y ,U t a h , For Park C i t y Venture s Corporat ion," are herewith submi t t ed .
The purpo s e and scope of this inve s t iga t i on were out l ined in ourp r o p o s a l dated December 26, 1973, and a l s o in our c on f i rming p r o p o s a l ofJanuary 10, 1974.
The r e su l t s of our analyses indicate that the e x i s t ing t a i l i n g sembankment wi l l have to be augmented by a p r o p o s e d embankment constructedp r i m a r i l y of c lays , sands , and gravels found on and near the site. Thep r o p o s e d embankment wi l l have a compacted soil c u t o f f e x t end ing to bedrock.The p ropo s ed per ime t er dikes can be bu i l t using near-site sands and grave l s ,but their construct ion will require that all t a i l i n g s beneath the dikef o u n d a t i o n be removed.
It is recommended that the cons truct ion of the propo s ed diver-sion d i t ch be commenced i m m e d i a t e l y , in order to lower ground water l e v e l swithin the dike f o u n d a t i o n areas.
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G C T / S V : a b
Enclosures

Y o u r s very t r u l y ,
DAMES & MOORE

George^C. To landC o n s u l t i n g PartnerP r o f e s s i o n a l Engineer No. 2311S t a t e O f Utah
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March .8, 1974

Park C i t y Venture s Corpora t i onS t a r Route 1, Box 40Eeber C i t y , Utah 84032
A t t e n t i o n : M r . N i l e s Andrus
G e n t l e m e n :

Six copie s of our report e n t i t l e d "Report of Embankment and Dike
Design Requirements, P r o p o s e d T a i l i n g s Pond D e v e l o p m e n t , N e a r Park C i t y ,
U t a h , For Park C i t y Venture s Corpora t i on ," are herewith submi t t ed .

The p u r p o s e and scope of thi s inve s t iga t i on were ou t l ined in ourp r o p o s a l da t ed December 26, 1973, and a l s o in our c o n f i r m i n g p r o p o s a l ofJanuary 10, 1974.
The r e s u l t s o f our analyses indica t e that the e x i s t ing t a i l i n g sembankment w i l l have to be augmented by a p r o p o s e d embankment constructed

p r i m a r i l y of c l a y s , sand s , and gravel s found on and near the s i t e . Thep r o p o s e d embankment w i l l have a compacted soil c u t o f f e x t end ing to bedrock.The p r o p o s e d p er ime t er dike s can be b u i l t using near-site sands and grave l s ,
but their cons truct ion wi l l require that all t a i l i n g s beneath the dikef o u n d a t i o n be removed.

It is recommended that the cons truc t ion of the p r o p o s e d diver-
sion d i t c h be commenced i m m e d i a t e l y , in order to lower ground water l e v e l swithin the d ike f o u n d a t i o n areas.

oOo
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Y o u r s ' very t r u l y ,
DAMES & MOORE

George^C. T o l a n dC o n s u l t i n g PartnerP r o f e s s i o n a l Engineer No. 2311S t a t e O f Utah



REPORT OF EMBANKMENT AND DIKE DESIGN REQUIREMENTS
PROPOSED T A I L I N G S P O N D D E V E L O P M E N T

N E A R P A R K C I T Y , , U T A H
F O R P A R K C I T Y V E N T U R E S C O R P O R A T I O N

I N T R O D U C T I O N

T h i s report pre s ent s the re sul t s of our inve s t igat ion of d e s ign
requirements for the embankments which wil l enclose the p r o p o s e d t a i l i n g s
pond development near Park C i t y , Utah. The t a i l ing s pond site is located
i m m e d i a t e l y south o f U. S. Highway 40 , f o u r mile s southeas t o f S i l v e r Creek
J u n c t i o n , as shown on Pla t e 1, V i c i n i t y Map.

Ground water and s e epage s tud i e s at the s i t e of the p r o p o s e d
ta i l ing s pond were pr e s en t ed in our report of December 6, 1973. F i e l d and
laboratory data pre s ented in this report were used in d e v e l o p i n g the recom-
mendations pre s en t ed herein.

PURPOSE A N D S C O P E
The d e t a i l e d purpo s e and s cope of thi s inve s t i ga t i on was o r i g i n a l l y

pre s en t ed in our p r o p o s a l of December 26, 1973, and la t e r in our c o n f i r m i n g
propo sa l dated January 10, 1974. The p u r p o s e of the inve s t iga t i on was to
provide d e s ign requirements for the p r o p o s e d t a i l i n g s pond embankments, with
sp e c ia l a t t e n t i o n being given to minimizing s e e p a g e of the contaminated
pond e f f l u e n t . In a c c ompl i s h ing th i s p u r p o s e , the s c ope a s ou t l ined be low
was f o l l o w e d :

1. A f i e l d program con s i s t ing of a general f i e l d recon-
naissance and the d r i l l i n g of two e x p l o r a t o r y borings
and the excavation of twelve t e s t p i t s .
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2. A laboratory program to determine s t r e n g t h , p e r m e a b i l i t y ,
: and c o m p r e s s i b i l i t y character i s t i c s of the on-site s o i l s .u.

3. An o f f i c e program cons i s t ing of engineering analy s e s ,
i[^ - development of de s ign requirements, d e f i n i t i o n of su i tab l e

construct ion m a t e r i a l s , i d e n t i f i c a t i o n o f p o t e n t i a l con-
«— s truction p r o b l e m s , and the p r e p a r a t i o n of this r epor t .*>

E X I S T I N G F A C I L I T I E S
The s i t e of the p r o p o s e d t a i l i n g s pond is p r e s e n t l y occupied by

an old t a i l i n g s d i s p o s a l area. T h i s d i s p o s a l area was f i r s t put into Use
w-

more than 80 years ago and was i n i t i a l l y d e v e l o p e d by the cons truc t ion of a
^ small dam across what was then a low, marshy area. Evidence ind i ca t e s that

the original dam was cons tructed by s i m p l y p i l i n g up the s o f t organic s i l t y
U. s u r f a c e s o i l s found on the v a l l e y f l o o r . T a i l i n g s were then d e p o s i t e d

behind the dam. When the t a i l i n g s reached a level which required increasingt
*"* the height of the dam, the dam was raised with any avai lab l e m a t e r i a l ,
* • inc luding the organic s i l t s and s i l t y sands and gravel s found near the dam,
te> as wel l as garbage and rubbish. At one t ime, the dam served as a d i s p o s a l

area for Park C i t y garbage and rubbish; thi s material is pr e sumab ly now
w incorporated into the body of the embankment.
L Pre s en t ly , the crest of the embankment s tands at about e l eva t i on

6614, with t a i l i n g s s tanding behind the dam to nearly its f u l l height in most
w* areas. The l eng th of the embankment is about 900 f e e t , and the downstream

i s l o p e s vary f r o m nearly vertical to about 3 horizontal to 1 ver t i ca l . A
culvert runs through the embankment f o u n d a t i o n near the mid-po in t of the
dam.
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The location of the ex i s t ing embankment is shown on P l a t e 2,
P l o t Plan. A more d e t a i l e d di scus s ion of the nature of the mater ia l s which
comprise the embankment and the ex i s t ing t a i l i n g s d e p o s i t s can be found in
the section o f this report ent i t l ed SITE CONDITIONS.

PROPOSED C O N S T R U C T I O N
The need for the propo s ed t a i l i n g s pond arises f rom the construe-

tion of a mil l located south of Park C i t y by Park C i t y Venture s Corpora t i on .
T a i l i n g s r e su l t ing from the f l o t a t i o n proce s s carried out at the mi l l w i l l
be cycloned to remove the coarser frac t ion. The remaining t a i l i n g s , which
will be about 80 percent f i n e r than the number 325 mesh, wil l be carried by
p i p e l i n e to the proposed pond. It i s e s t imat ed that the t o t a l t a i l i n g s
discharge will be on the order of 325 tons per day. The t a i l i n g s s lurry,
which will consist of about 10 to 20 percent s o l i d s , w i l l be d i s charged into
the pond at a rate of about 60 g a l l o n s per minute. The maximum a n t i c i p a t e d
elevation of the pond is 6625 f e e t , and it is not e xpe c t ed that t a i l i n g s
wi l l be di scharged above this e l evat ion at any time in the f u t u r e .

Containment of the ta i l ings will require that dikes be constructed
around the t a i l i n g s d i s p o s a l area along the a p p r o x i m a t e al ignment shown on
P l a t e 2, P l o t Plan. The dikes wil l average on the order of 10 f e e t in he igh t .
The total l e n g t h of the required dikes wi l l be a p p r o x i m a t e l y 5300 f e e t .

The ex i s t ing embankment on the north s ide of the t a i l i n g s pond
will have to be s u b s t a n t i a l l y upgraded in order to provide s t a b i l i t y and
reduce s eepage o f the t a i l i n g s e f f l u e n t water.

In order to bypas s s u r f a c e r u n o f f which would otherwise accumulate
in the pond, a d i t c h wil l be constructed around the pond. The d i t c h w i l l
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intercept r u n o f f f r om the h i l l s lying to the northeast and direct it around
t the southeastern and southwestern sides of the pond to the S i l v e r CreekU.

drainage.
^ . S I T E C O N D I T I O N S

S U R F A C E ;
*_ The ex i s t ing t a i l i n g s d i s p o s a l area is located on the northernw

portion of Richardson F l a t , as shown on P l a t e 1, V i c i n i t y M a p . H i l l s rise
*" on the north side of the s i te. U. S. H i g h w a y 40 traverses the north edge

of the s i t e , and S i l v e r Creek bounds the s i te to the west. A Union P a c i f i c
railroad track runs west of the e x i s t ing t a i l i n g s d i s p o s a l area and crosses
the southern port ion of the area. I m m e d i a t e l y west of this railroad track,
near the extreme western corner of the s i t e , is a gravel p i t . A drainage

LM d i t ch runs f r o m the culvert in the ex i s t ing embankment to the central area
of the pond.

*" The exi s t ing t a i l i n g s d i s p o s a l area is occupied by s c a t t e r e d low
v •• grass. S p a r s e brush grows on the h i l l s i d e s to the north.
w. A more d e t a i l e d d e s c r i p t i o n of the s i t e is shown on P l a t e 2,
i P l o t Plan.w.

w SUBSURFACE;
^ E x i s t i n g Embankment. As prev iou s ly n o t e d , the e x i s t i n g embankment

which l i e s on the northwest corner of the e x i s t ing t a i l i n g s d i s p o s a l area
w- consis t s g e n e r a l l y of a heterogeneous mixture of organic s i l t s and s i l t y

sands and gravel s , with some trash and rubbish. As ind i ca t ed by the two
e x p l o r a t o r y borings d r i l l e d through the crest of the embankment, and as
sugge s t ed by the probab l e method of c ons truc t i on of the dam, it is l i k e l y
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that those port ions of the embankment near the abutments consist l a r g e l y
of s i l t y or clayey sands and gravels which were taken f r o m the low h i l l s to
the north and south of the embankment. Where they were encountered in Boring
2, these materials were of moderate densi ty and permeabi l i ty. It also seems
l i k e l y that the central por t ion of the embankment c on s i s t s mainly of s i l t s
and organic s i l t s with zones of s i l t y sands and grave l s , as well as zones of
trash and rubbish, such as were encountered in Boring 1. The central port ion
could be expected to be s u b s t a n t i a l l y more c o m p r e s s i b l e than the por t i on s
near the abutments.

It should be empha s i z ed , however, that extreme variations in soil
t y p e , s t r eng th p e r m e a b i l i t y , and c o m p r e s s i b i l i t y can be expe c t ed to occur
over very short di s tances in the material which comprises the exi s t ing
embankment.

The l og s of Borings 1 and 2 are shown on P l a t e A - 1 C , Log of
Borings, in the a p p e n d i x of this r epor t .

N a t u r a l S o i l s and Rock. The natural s o i l s which were encountered
immedia t e ly downstream f r o m the exi s t ing embankment in M o n i t o r W e l l s 1 through
3 consist g enera l ly of s o f t organic s i l t s and c lays and m e d i u m - s t i f f , gravel-
ly c lay s , as well as sandy gravels with some clays. N a t u r a l s o i l s and rock
encountered downstream from the exi s t ing embankment are described in d e t a i l
on P l a t e s A-1A and A-IB, Log of M o n i t o r W e l l s , in the a p p e n d i x of th i s
report.

S o i l s in the northeastern h a l f of the area which l i e s i m m e d i a t e l y
downstream from the exi s t ing embankment consist g e n e r a l l y of a s u r f a c e layer
of clayey f i l t and/or a layer of compres s ib l e organic s i l t s and clays. T h e s e



sur face so i l s range in d e p t h from zero to eleven f e e t , with the greater
thickness ex i s t ing near the center of the val l ey. Beneath these s ur fa c e
s o i l s l i e s a layer of s t i f f s i l t y clay and g r a v e l l y clay with a thickness
of about f our to six f e e t . Below this clay layer l ie s weathered bedrock.

The s o i l s in the southwestern por t i on of the area downstream f r o m
the e x i s t ing embankment consist of a thin sur fa c e layer of gravels underlain
by organic s i l t s and clays and s i l t y clays to a d e p t h of about six f e e t
be low the surface . Between these s o i l s and the weathered bedrock l i e s a
layer of gravel with some sand, s i l t and clay. T h i s layer is a p p r o x i m a t e l y
six f e e t thick and is m o d e r a t e l y to h igh ly permeable .

The rock which under l i e s the soil d e p o s i t s cons i s t s o f h i g h l y
weathered, s o f t , volcanic breccia. The rock is s imi lar in appearance to a
d e p o s i t of r e l a t i v e ly hard cobbles and bou lder s in a t i gh t matrix of dense
s i l t y or clayey sands and gravels. Where it is exposed in a nearby highway
cut, the rock exhib i t s no continuous f r a c t u r e s .

The natural s o i l s which under l i e the t a i l i n g s in the old t a i l i n g s
d i s p o s a l area consist general ly of a layer of s o f t to s t i f f black organic
s i l t about two f e e t thick. T h i s organic s i l t is underlain by a layer of
s t i f f tan clay. T h e s e layers of s i l t and clay appear to be continuous
beneath the entire pond area with the e x c e p t i o n of the extreme western
corner where the natural s o i l s consist of s i l t y sands and s i l t y gravels.

The low h i l l s to the northwest are covered by a layer of dark
brown s t i f f c lay of varying thickness. In i t s lower ex t en t , the c lay grade s
with some sand and g e n e r a l l y l i g h t e r in color, and u l t i m a t e l y to the dense
c layey sand indicative of the h i g h l y weathered volcanic breccia rock which
under l i e s it.



-7-

The natural s o i l s which lie on the h i l l s to the northwest and
beneath the t a i l i n g s d e p o s i t s are described on P l a t e s A-1D through A - 1 H ,
Logs o f T e s t F i t s , in the a p p e n d i x o f this report.

T a i l i n g s . The t a i l i n g s which comprise the e x i s t ing t a i l i n g s
d e p o s i t range in grada t i on f r o m clean f i n e sands to s i l t y f i n e sands and
f i n e sandy s i l t s . T h e y are p r i m a r i l y loose to very s o f t in consistency.
The water content of the t a i l i n g s was high, even sampl e s taken above the
water table were nearly t o t a l l y saturated. Layering of t a i l ing s into zones
of d i f f e r i n g gradation was d i s t i n c t , with the thickness of the various zones
ranging from about 1 to 12 inches.

In a d d i t i o n , the entire t a i l i n g s d e p o s i t was s egrega t ed into zones
o f d i f f e r i n g overall gradat ion. It a p p e a r s that t h e point o f d i s charge o f
the t a i l i n g s into the original pond was in the v i c ini ty of T e s t Fit 12, as
evidenced by the r e l a t i v e l y coarse grain size of the t a i l i n g s and the absence
of f i n e s at this po in t . Sinc e the coarser f r a c t i o n of the t a i l i n g s s e t t l e s
r a p i d l y , leaving the f i n e s in su spens ion for a longer time, the f i n e s
g e n e r a l l y travel a longer d i s t a n c e f r o m the point o f d i s c h a r g e b e f o r e
s e t t l i n g . Consequent ly, it would be expected that the closer to the vicinity
of T e s t Fit 12, the coarser and cleaner the t a i l ing s would be, and conversely,
the f a r t h e r away the higher the percentage s i l t would be. T h i s c o n j e c t u r e
was g e n e r a l l y borne out by the r e s u l t s of the f i e l d e x p l o r a t i o n program,
with the cleaner and coarser t a i l i n g s found in the southwest por t i on of the
p o n d , and with the s i l t i e r t a i l i n g s found in the northeast por t i on . T h e s e
areas of d i f f e r i n g overall gradat ion are shown on P l a t e 2, P l o t F l a n . A
d e t a i l e d d e s c r i p t i o n o f the t a i l i n g s i s shown on P l a t e s A - I D through A - 1 H ,
Log o f T e s t F i t s , in t h e a p p e n d i x o f this report .
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G R O U N D W A T E R ;
D e p t h s at which ground water was encountered during f i e l d opera-

tions are shown on P l a t e s A-1A and A-IB, Log of Moni t or W e l l s , and P l a t e s
A-ID through A-lH, Log o f T e s t F i t s , in th e a p p e n d i x o f this report .

In general, the gradient of present ground water f l o w in the
exi s t ing pond is to the west and northwest, as indicated by the test pit
ground water levels. The d i t ch running through the central portion of the
pond c o l l e c t s water and d i s charge s it through the culvert in the ex i s t ing
embankment. In a d d i t i o n , low ground water l ev e l s in T e s t P i t s 10 and 11
indicate that some s e epage is p r e s e n t l y occurring through the s i l t y gravel s
which under l i e the t a i l i n g s in the extreme western corner of the e x i s t ing
t a i l i n g s pond. Some s e epage al so occurs through the north aboutment of the
ex i s t ing embankment, as noted in our report of December 6, 1973.
S E I S M I C I T Y :

The only earthquake near the
s i t e within the las t 120 years occurred near Midway in 1932. It was
r e l a t i v e l y s m a l l , with a magni tude of a p p r o x i m a t e l y 3.7 Richter.*

Owing to the h i s t or i c lack of m a j o r seismic a c t i v i ty near the
immediate vicinity of the s i t e , the d e s i gn earthquake a f f e c t i n g the s i t e has
been taken as one which would occur along the W a s a t c h F a u l t . Such an earth-
quake would d e v e l o p bedrock acce l erat ions along the f a u l t o f a p p r o x i m a t e l y
0.15g, and would be of a p p r o x i m a t e l y M a g n i t u d e 7.0 Richter.

*Cook, K. L., and S m i t h , R. B., S e i s m i c i t y in Utah. 1850 through J u n e , 1965.
B u l l , o f S . S . A . , A u g u s t , 1967.
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vL Attenuat ion of the seismic f o r c e s d ev e l op ed by the de s ign earth-

quake epicentered along the Vasa t ch F a u l t would result in bedrock accelera-L
tions at the s i te of a p p r o x i m a t e l y O.lOg. A duration of shaking of 10

^ • s i g n i f i c a n t s tre s s cycle s was chosen as being cons i s t ent with the magnitude
of the d e s ign earthquake.

t _ D I S C U S S I O N S A N D R E C O M M E N D A T I O N Sw
G E N E R A L ;

We f e e l that a t a i l i n g s retention sys t em prov id ing a reasonable
degree of s e epage control can be f e a s i b l y constructed at the p r o p o s e d site.

w- The essential elements of such a system would be:
1. A diversion d i t c h which would c o l l e c t r u n o f f f r o m thew.

h i l l s i d e s to the northeast and direct it around the p r o p o s e d
U pond. It is our under s tanding that this d i t c h wi l l be

de s igned by others.
*- 2. fateAai^tatt^atf^^

an
embankment would be constructed with a c u t o f f e x t end ing to
weathered bedrock using pr imar i ly the c layey sands and
sandy clays which lie on the h i l l s i d e s to the nor thea s t , as
well as the s i l t y sands and gravels which are found in the
southwest por t ion of the site.

3. A sys t em of dikes averaging a p p r o x i m a t e l y 10 f e e t in he ight
and with a t o ta l l e n g t h of about 5,300 f e e t to enclose the
pond area. Due to the s u s c e p t i b i l i t y of the e x i s t i n g
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t a i l i n g s d e p o s i t s to l i q u e f a c t i o n during earthquakes,
the major part of the dike sections must be founded on
the natural s o i l s which underlie the t a i l i n g s . The dikes
can be constructed pr imari ly f r o m the s i l t y sands and gravels
located near the southwestern port ion of the site.

4. ^SgBESSBtSalsaig&BBa^sa^^

Since the location of the ground water table will p l a y a m a j o r
role in the type and magnitude of construction d i f f i c u l t i e s encountered,
it is recommended that construction of the diversion d i t c h be commenced
immedia t e ly in an a t t emp t to prevent accumulation of spring r u n o f f within
the pond area. In a d d i t i o n , construction of the p r o p o s e d embankment and
dikes should be de layed as long as p o s s i b l e into l a t e summer or early f a l l
in order to take advantage of the lower ground water levels which normally
occur during these months,
M V E R S I O N D I T C H ;

At the time that the f i e l d port ion of this s t udy was p e r f o r m e d ,
ground water l eve l s along most of the alignment of the p r o p o s e d dikes ranged
from ex i s t ing grade to about three f e e t below ex i s t ing grade. S i n c e con-
struction of the proposed dikes will require excavation and placement of
compacted f i l l t o d e p t h s ranging f r om a p p r o x i m a t e l y one to f o u r t e e n f e e t
be low e x i s t ing grade , it wi l l be necessary to dewater the area along the
alignment of the proposed dikes.

It is recommended that dewatering in this area be undertaken by
cons truc t ing a diver s ion d i t c h ex t ending across the h i l l s to the northeast
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of the existing pond and around the southeast and southwest sides of the pond
on an alignment roughly p a r a l l e l to that of the p r o p o s e d dikes. The diver-
sion d i t ch should be constructed downstream from the p r o p o s e d dikes and so
that no part is c lo ser than 50 f e e t to the maximum downstream extent of the
dikes .

Since the dikes must be constructed on natural s o i l s , the d i t c h
must extend to a minimum d e p t h of two f e e t below the s u r f a c e of the natural
soil s at all po int s along its length in order to e f f e c t i v e l y dewater the

•dike f o u n d a t i o n area. T h i s wi l l require cuts with a minimum d e p t h ranging
/'

f r o m about three to six f e e t be low ex i s t ing grade in most areas. The maxi-
mum d i t c h cuts will be on the order of f i f t e e n f e e t in the vicinity of T e s t
Fit 11, as shown on P l a t e 2, P l o t Plan.

In order for the diversion d i t c h to provide the required ground
water drawdown, it must be constructed prior to the spr ing snowmelt. Con-
sequently, it is recommended that construction of the d i t ch be commenced as
soon as p o s s i b l e .
E M B A N K M E N T ;

General . The p r o p o s e d embankment in the northwest por t i on of the
pond can be f e a s i b l y constructed using p r i m a r i l y the c layey sands and sandy
c lays which lie on the h i l l s i d e s to the northeas t of the p o n d , and the s i l t y
sands and gravels which are found southwest of the pond area. The p r o p o s e d
embankment will be constructed immedia t e ly downstream from the ex i s t ing
embankment, and wil l incorporate por t ions of the e x i s t i n g embankment into
i t s u p s t r e a m toe. The p r o p o s e d embankment will include a c u t o f f trench
e x t e n d i n g into the s u r f a c e of the weathered bedrock. C o n s e q u e n t l y , dewater-
ing of the f o u n d a t i o n area of the p r o p o s e d embankment w i l l be required.
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vL C o n f i g u r a t i o n . The approximate alignment of the p r o p o s e d embank-

ment is shown on P l a t e s 2 and 3. Embankment sections are shown on P l a t e sL. .
4 and 5.V

w Prior to placement of f i l l , the downstream s l o p e s of the e x i s t i n g
embankment should be cut back to an inc l inat ion of one horizontal to one

L< vertical. The s l o p e s should extend on this incl ination to a d e p t h which isw
two f e e t below the sur fac e of the weathered bedrock. A c u t o f f trench a mini-
mum of f i f t e e n f e e t wide should then be cut into the weathered rock, as shown
on P l a t e s 4 and 5, Embankment S e c t i o n s .

A l t h o u g h the ex i s t ing soil p r o f i l e in the area of the f o u n d a t i o n
of the p r o p o s e d embankment is variable, the s u r f a c e s o i l s consist g e n e r a l l y
of b lack or dark brown organic s i l t s and c lays which range in cons i s t ency

L. f rom s o f t to very s o f t . T h e s e s o f t organic s o i l s w i l l be unsu i tab l e for
s uppor t of the propo s ed embankment, and should be f u l l y removed where they

^* are encountered. S u i t a b l e f o u n d a t i o n s o i l s wi l l be g e n e r a l l y dark brown to
v • gray, s t i f f to m e d i u m - s t i f f s i l t y clay with sand and gravel , or dark gray
w to brown, medium-dense, f i n e to coarse gravel with some s i l t or c lay. S u i t -

able s o i l s were encountered at d e p t h s below e x i s t i n g grade of a p p r o x i m a t e l y«•
w eleven f e e t and f i v e f e e t in Moni t or W e l l s 1 and 2, r e s p e c t i v e l y , and at the
^ s u r f a c e in Moni t or W e l l 3. In areas where s u i t a b l e f o u n d a t i o n s o i l s are

encountered, a minimum of the top six inches of these s o i l s should be s t r i p -
w- ped so as to remove vege ta t i on , sod, and roots.

A f t e r pr epara t i on of the e x i s t ing embankment s l o p e s and the f o u n d a -
tion area of the proposed embankment, the propo s ed embankment should be con-
s t ruc t ed as shown on P l a t e s 4 and 5, Embankment S e c t i o n s . The u p s t r e a m and
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downstream s l o p e s of the embankment can be cons tructed at an I n c l i n a t i o n of
2.0 horizontal to 1.0 vert ical .

The crest should be constructed to e levation 6628. The crest
width will be variable and w i l l depend on the d e p t h to bedrock and the height
of the ex i s t ing embankment. The crest should extend a minimum of 10 f e e t in
the downstream direc t ion f r o m that point which marks the maximum u p s t r e a m
extent of the b o t t om of the c u t o f f trench. The minimum t o ta l crest w id th
should be 15 f e e t .

The embankment should be constructed with three zones. Zone 1,
the downstream s h e l l , should consist of s i l t y sands and gravels s imi lar to
those found in the e x i s t ing gravel pit which l i e s i m m e d i a t e l y southwest of
the pond area. A t y p i c a l gradation of su i tab l e material is shown on P l a t e 7.

Zone 2, the upstream core, should consist of a mixture of the s i l t y
c lays , sandy c lays , and clayey sands which lie on the h i l l s i d e s immed ia t e ly
northwest and northeast of the ex i s t ing pond. S u i t a b l e material was encoun-
tered in T e s t Pi t s 16, 19, 20, and 21, as de scribed on P l a t e s A-1G and A - 1 H ,
in the appendix of this report. S u i t a b l e material should have a gradation
s imilar to that shown on P l a t e 7.

Zone 3, the downstream drain, should consist of clean, we l l -graded
sands, or clean, w e l l - g r a d e d sands and g r a v e l s , with l e s s than f i v e percent
pa s s ing the No. 200 sieve. If s u i t ab l e s o i l s cannot be found on or near the
s i t e , washed Zone 1 sands and gravel s should prov id e s u i t a b l e mat er ia l .
Zone 3 material should lie wi th in the grada t i on range shown on P l a t e 7 and
should have a gradat ion curve which a p p r o x i m a t e l y p a r a l l e l s the boundarie s
shown.
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v
"" Construction.
i Cut S l o p e s . It is an t i c ipa t ed that the s l o p e s of the

ex i s t ing embankment wil l be s t a b l e when cut back to an inclina-v •
tion of 1.0 horizontal to 1.0 vertical for a l e n g t h of time
s u f f i c i e n t to p l a c e Zone 2 f i l l . However, the s t a b i l i t y o f this

^ temporary s l o p e will depend to a large extent on such f a c t o r sw
as the location of the phreat ic sur fa c e and the nature of the

*" so i l s encountered within the e x i s t ing embankment. Sinc e these
f a c t o r s are d i f f i c u l t to p r e d i c t , it is recommended that a pro-

w gram of surveil lance be carried out at all times when construc-
tion equipment is in operat ion on or near the s l o p e .

The s l o p e should be in spe c t ed on a continual basis for
^ signs of i n s t a b i l i t y , such as s l o u g h i n g , b u l g i n g , or tension

cracks. The lowermost parts of the s l o p e , e s p e c i a l l y where
*- seepage e x i s t s , wil l be the most cr i t i ca l f r o m the s t a n d p o i n t

v of observation. S t a k e s should be l o ca t ed on 5 0 - f o o t centers
along the downstream edge of the e x i s t i n g dam crest and the

; locat ions of these s takes should be surveyed d a i l y . Movement
h«

w of the stakes should be taken as a sign of i n s t a b i l i t y .
^ S h o u l d the s l o p e show signs of i n s t a b i l i t y , remedial

measures should be. undertaken i m m e d i a t e l y , and all men and
' equipment should be removed f r o m the area above and below the

s l o p e .
*""" F i l l Placement. All s o i l s used in the cons truc t ion of the

p r o p o s e d embankment should be f r e e f r o m s o d , vege ta t ive mat t e r ,
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rubbish,_jor-other d e l e t e r i o u s material . Under no circum-
stances should f i l l be p l a c e d in s tand ing or ponded water.
All f i l l s o i l s should be p la c ed in horizontal l i f t s not
exceeding eight inches in loose thicknes s . C o b b l e s over six
inches in diameter should be removed from f i l l b e f o r e compaction.

F i l l used in Zone 1 should be p la c ed at or near the opt imum
water content to a d e n s i t y of at least 90 percent of the maximum
dry d e n s i t y as determined by the A . A . S . H . O . * T 1 8 0 , Method of
Compact ion. F i l l used in Zone 2 should be p l a c e d at a water
content ranging f r om 1 percent drier to 3 percent we t t er than
the opt imum water content. F i l l should be compacted to 90
percent of the maximum dry d e n s i t y as determined by the A . A . S . H . O .
T180, Method o f Compact ion.

L i f t s of s o i l s c ompri s ing Zone 1 and Zone 2 should be
brought up s i m u l t a n e o u s l y , maintaining a maximum of f i v e f e e t
vertical d i s t anc e between the s u r f a c e s of the two zones at all
times. Cons truc t i on of the highes t por t ions of Zone 2 wi l l
require that the up s t r eam s l o p e of the Zone be p l a c e d at an
inclination s t e ep er than that s p e c i f i e d . The o v e r f i l l e d por t ion
should then be cut back to the s p e c i f i e d inc l inat ion of 2.0
horizontal to 1.0 vert ical .

F i l l used in Zone 3 should be kept t horough ly we t t ed during
placement and compaction. C o m p a c t i o n should be prov ided by at

*American A s s o c i a t i o n o f S t a t e H i g h w a y O f f i c i a l s .
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least two c o m p l e t e pa s s e s of heavy construct ion equipment
over the s u r f a c e of each l i f t .

Dewatering;. It is ant i c ipated that dewatering of the
c u t o f f trench can be s u c c e s s f u l l y a c c ompl i s h ed by p u m p i n g
f r o m open sumps l o ca t ed in the bo t t om of the trench. However,
re la t ive ly high f l o w s may be encountered in the extreme south-
western port ion of the trench.
S l o p e S t a b i l i t y , The s t a b i l i t y o f t h e downstream embankment

s l op e s was analyzed under conditions of s t eady- s ta t e seepage for both s tat i c
and seismic l o a d i n g cases. S l o p e s t a b i l i t y was analyzed using the Ordinary

•Method of S l i c e s ( F e l l e n i u s M e t h o d ) , which assumes a circular f a i l u r e sur-
face . T h i s method of analysis assumes that the s l o p e f a i l s as a "rigid body,"
and n e g l e c t s the e f f e c t s of internal d e f o r m a t i o n s of the soil mass.

Computer data sheets are available in our f i l e s showing the
actual ca l cu la t i on and a s sumpt ions used.

The maximum phrea t i c s u r f a c e was obtained using graphical f l ow-ne t
procedures, assuming a maximum pond water elevation of 6625. Soi l s t r ength
parameters were obtained using laboratory t e s t s as de scr ibed in the a p p e n d i x
of this report.

Under conditions of s ta t i c loading and s t eady- s ta t e s e epage , the
f a c t o r of s a f e t y of the downstream embankment s l o p e is a p p r o x i m a t e l y 1.5.
Under s t e a d y - s t a t e s e epage c o n d i t i o n s , but assuming the maximum a n t i c i p a t e d
seismic f o r c e s of O.lOg, the f a c t o r of s a f e t y of the downstream embankment
s l o p e is a p p r o x i m a t e l y 1.2.

S e t t l e m e n t . As d e s c r i b ed in p r e c e d i n g s e c t ions o f this r e p o r t ,
the c o m p r e s s i b i l i t y of the e x i s t i n g embankment which underl ie s the upstream

C r-.oonc



-17-

toe of the p r o p o s e d embankment is h i g h l y variable. T h i s f a c t raises the
p o s s i b i l i t y that d i f f e r e n t i a l s e t t l ement s could occur in the upstream
port ion of the propo s ed embankment. A l t h o u g h the magnitude of these d i f f e r e n -
tial s e t t l e m e n t s i s i m p o s s i b l e to pr ed i c t ac curat e ly , d i f f e r e n t i a l s e t t l e -
ments in the up s t r eam por t i on of the dam up to one and one-half f e e t could
occur. D i f f e r e n t i a l s e t t l e m e n t s of this magnitude could be expec ted to cause
s i g n i f i c a n t cracking of the ups tream Zone 2 core, which would ord inar i ly
have an adverse e f f e c t on the p er f ormance of the embankment. However, com-
pact ion of the Zone 2 material at or above the opt imum water content should
h e l p to minimize the p o t e n t i a l cracking problem. However, as shown on
Pla t e s 4 and 5, Embankment S e c t i o n s , at least 10 f e e t of crest width
wil l be f ounded on rock. T h i s would prevent any p o s s i b l e cracking of Zone
2 material from a f f e c t i n g the i n t e g r i t y of the embankment.
D I K E S ;

General.

.

Ease s
C o n s e q u e n t l y , the pro-

posed dike sect ions which cross the southeast and southwest s id e s of the
pond area would not be s a f e under expec ted earthquake conditions if founded
on the e x i s t ing t a i l i n g s d e p o s i t s . It is t h e r e f o r e recommended that the
t a i l i n g s within these dike f o u n d a t i o n areas be c o m p l e t e l y removed and
rep la c ed with compacted dike f i l l . However, l i q u e f a c t i o n - i n d u c e d f a i l u r e

L
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of the short dike segment which crosses the northeast corner of the pond
would pose no risk to l i f e or proper ty . H e n c e , this dike segment can be
constructed on the s ur fa c e of the ex i s t ing t a i l i n g s d e p o s i t s .

The p r o p o s e d dikes can be constructed using the s i l t y sands and
gravels which exist near the southwest por t i on of the pond. It is antici-
pa t ed that the p r o p o s e d diversion d i t c h wi l l dewater the f o u n d a t i o n area of
the p r o p o s e d dikes so that l i t t l e , if any, pumping wil l be required.

C o n f i g u r a t i o n . The alignment of the p r o p o s e d dikes is shown on
P l a t e 2, P l o t Plan. Minor a d j u s t m e n t s in this a l ignment may be necessary
to accommodate the p r o p o s e d diversion di t ch . The dike should be constructed
so that its downstream toe is no c lo ser than 50 f e e t f r o m the d i t c h .

The dike w i l l , in general , be constructed to an elevation of 6 ,627
f e e t , except for a short transition zone as shown on Pla t e 3, Plan View of
Embankment. The two f e e t of freeboard thus provided will be reduced by
a p p r o x i m a t e l y one-half to one f o o t due to f o u n d a t i o n s e t t l emen t .

& g S G f i q j a K S ^ ^

The dike should be constructed to dimensions as shown on P l a t e 6,
Dike S e c t i o n s , and should consist of material equivalent to that s p e c i f i e d
for use in Zone 1 of the p r o p o s e d embankment. A t y p i c a l grada t i on of suit-
able material is shown on P l a t e 7.

The e x i s t ing t a i l i n g s and a minimum of one f o o t of the under ly ing
black organic s i l t s and clays (or s i l t y sands and g r a v e l s ) should be
excavated f r o m the f o u n d a t i o n area of the d i k e s , ex c ep t for the northeast

vL
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^* dike section where only six inches of s u r f a c e s t r i p p i n g will be required.
: T h i s wil l require an excavation ranging f rom about three to six f e e t d e e p
L. in most areas. The maximum d e p t h of excavation will be on the order ofv ~
i f i f t e e n f e e t in the vic ini ty of T e s t Pit 11.

Cons truc t ion.
^ Excavation. The black organic s i l t s and clays exposed in

w the bot tom of the f o u n d a t i o n excavation should g enera l ly be of
*• m e d i u m - s t i f f consistency. If very s o f t or h i g h l y organic s o i l s

are encountered, the excavation should be extended down to f i rmer
soi l s . The s i l t y sands and gravels which wi l l be encountered

I in the southwest sec t ions of the dikes are a n t i c i p a t e d to be
s u f f i c i e n t l y dense so as to require no a d d i t i o n a l excavation

^ beyond the s p e c i f i e d minimum d e p t h of one f o o t .
Portions of the excavation ex t ending no more than f o u r f e e t

L» below ex i s t ing grade can be cut with s i d e s l o p e s of 0.5 horizontal
v to 1.0 vert ical . Port ions of the excavation de ep er than f o u r

f e e t should be cut with s i d e s l o p e s not exceeding 1.0 vertical
to 1.0 horizontal . T h e s e d e ep er excavations should be i n s p e c t e d

w r egularly f o r s igns o f i n s t a b i l i t y . I f d i s t r e s s i s no t ed ,
: remedial measures should be undertaken i m m e d i a t e l y .

F i l l Placement . A l l dike f i l l should b e f r e e f r o m s od ,
rubbish, or other d e l e t e r i o u s mat er ia l s . Under no circumstances
should f i l l be p l a c e d in s tand ing or ponded water. All f i l l

*" should be placed in horizontal l i f t s not exceeding six inches
in loose th i cknes s , and cobb l e s over six inches in d iameterS- should be removed f rom the f i l l b e f o r e compaction. Dike f i l l
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should be p la c ed at or near the optimum water content to a d e n s i t y
of at least 90 percent of the maximum dry d en s i ty as determined
by the A . A . S . H . O . 1180, Method of Compac t i on .

B a c k f i l l . A f t e r dike f i l l has been p lac ed to an elevation
higher than that of a d j a c e n t grade, the remaining s l o p e s of the
f o u n d a t i o n excavation may be b a c k f i l l e d with excavated t a i l i n g s .
Clayey natural s o i l s should not be used as b a c k f i l l . The back-
f i l l need not be compacted.
S l o p e S t a b i l i t y . T h e s t a b i l i t y o f t h e downstream dike s l o p e s ,

as shown on S e c t i o n E-E on P l a t e 6, was analyzed under condi t ions of s t eady-
s ta t e s e epage for both s t a t i c and seismic l oad ing cases. S l o p e s t a b i l i t y
was analyzed using the Ordinary Method of S l i c e s ( F e l l e n i u s M e t h o d ) as
prev iou s ly described.

The maximum phreat ic sur fa c e was obtained using graphical f l o w - n e t
proc edure s , assuming a maximum pond water e levat ion of 6625. S o i l s t r e n g t h
parameters were obtained from the r e s u l t s of laboratory t e s t s as de s cr ibed
in the a p p e n d i x of this report .

Under condi t ions of s t a t i c l o a d i n g and s t e a d y - s t a t e s e e p a g e , the
minimum f a c t o r of s a f e t y of the downstream dike s l o p e s was c a l c u l a t e d to be
at least 2.0. Under s t e a d y - s t a g e s e epage c ond i t i on s , but assuming the
maximum antic ipated seismic f orc e s of O.lOg, the f a c t o r of s a f e t y of the
downstream embankment s l o p e was ca l cu la t ed to be at l eas t 1.2. The analys i s
under seismic l o a d i n g condit ions assumes that the e x i s t ing t a i l i n g s ly ing
against the dike s l o p e have zero shear s t r e n g t h , as a result of l i q u e f a c t i o n .

S e t t l e m e n t . The magnitude and rate of dike s e t t l emen t wi l l be
r e la t ed to the p r o p e r t i e s of the f o u n d a t i o n s o i l s upon which the various
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dike sections rest. For dike sections overlying the natural s i l t y sands and
gravels in the southwest pond areas, to tal s e t t l e m e n t s will range f r o m
a p p r o x i m a t e l y two to f our inches and will occur very soon a f t e r initial
load ing . Dike sections constructed on the natural s o f t to m e d i u m - s t i f f
organic s i l t s and clays w i l l undergo s e t t l e m e n t s on the order of 6 to 12
inches, of which a p p r o x i m a t e l y 20 to 40 percent will occur during cons true -
tion. The northeast dike sec t ion, which wi l l be constructed d i r e c t l y on
ex i s t ing t a i l i n g s , will experience to ta l s e t t l e m e n t s on the order of 12
inches. However, at l eas t 50 percent of this s e t t l e m e n t wil l occur during
construction.
D I S C H A R G E S Y S T E M ;—— •— ~~ ——— •— — — "~

&$$:3@n&^^
T f c a K f f l E S e K S g e ^ ^

^̂
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S E E P A G E L O S S E S ;
The r e su l t s o f our f i e l d e x p l o r a t i o n program indica t e that nearly

the entire ex i s t ing pond area is underlain by a layer of organic s i l t s and
c lays which, as indicated by the r e s u l t s of laboratory t e s t s , can be
assumed to be impermeable for prac t i ca l p u r p o s e s . However, the extreme

L
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southwest cornet of the pond area is underlain by s i l t y sands and gravel s of
low to moderate permeabi l i ty . The s e so i l s were encountered in T e s t Pi t s 6
and 10.

Fond s e epage rates will at tain maximum values I m m e d i a t e l y a f t e r
s tar tup of pond operations. Theore t i ca l seepage analyses assuming two f e e t
of s tanding water over the entire pond s u r f a c e indicate that init ial s e epage
rates will be on the order of 20 gal lons per minute.

However, the subsequent b u i l d u p of a perimeter beach composed of
t a i l ing s s l imes will result in a progre s s ive decrease in s e epage rates. T h i s
will come about due to the very low permeabi l i ty, of the s l imes and the
increased l eng th o f the f l o w p a t h o f the s e ep ing water. T h i s progre s s ive
sealing action provided by the discharged slimes will be par t i cu lar ly
e f f e c t i v e in reducing seepage rates in the extreme southwest corner of the
pond, where initial s e epage rates wil l be h ighe s t .
O P E R A T I O N A L PROCEDURES;

Erosion r e su l t ing f r o m the improper r egu la t i on of d i s charge
t a i l ing s , natural p r e c i p i t a t i o n , and seepage are among the m a j o r causes of
t a i l i n g s embankment f a i l u r e s . Because of this f a c t , it is recommended that
an operational program of supervis ion and operat ion of the t a i l ing s di s charge
system be ins t i tu t ed. The discharge system should be inspected on at least
a d a i l y basis. In a d d i t i o n , the dikes and embankment should be in spe c t ed on
a regular basis.

As previously s t a t e d , s tanding water in the pond should be main-
tained at least 100 f e e t f r o m the up s t r eam f a c e of the dikes and embankment.
Any discharge of ta i l ing s from the dike or embankment s l op e s should be done
in such a manner that d e t r imenta l erosion of the s l o p e does not occur. By

D A M E S C MOORE
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f o l i o w i n g these procedure s , the p o s s i b i l i t y of erosional damage and s l o p e
f a i l u r e will be g r e a t l y reduced.

oOo
The f o l l o w i n g p l a t e s and a p p e n d i x are attached and c o m p l e t e this

report:
P l a t e 1 - V i c i n i t y Map
P l a t e 2 - Plo t Plan
P l a t e 3 - F l a n View of Embankment
P l a t e 4 - Embankment S e c t i o n s , S e c t i o n s A-A and B-B
P l a t e 5 - Embankment S e c t i o n s , S e c t i o n s C-C and D-D
P l a t e 6 - Dike S e c t i o n s
P l a t e 7 - T y p i c a l G r a d a t i o n s o f Embankment M a t e r i a l s
A p p e n d i x - F i e l d E x p l o r a t i o n and Laboratory T e s t i n g .

R e s p e c t f u l l y s u b m i t t e d ,
DAMES & MOORE

G C T / S V : a b
Attachment s

George C. T o l a n dC o n s u l t i n g PartnerP r o f e s s i o n a l Engineer No. 2311S t a t e o f Utah
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i_^ APPENDIX
F I E L D E X P L O R A T I O N A N D L A B O R A T O R Y T E S T I N G

L F I E L D E X P L O R A T I O N ;
v Two sources of subsurface information were used in d e v e l o p i n g the

recommendations presented herein. The f i r s t source of in format ion pertains
to f i e l d e xp l ora t i on s p er f ormed in conjunct ion with our previous report dat ed

- *rtw December 6, 1973. T h e s e explorations were per formed during the period from
. October 31 to November 9, 1973, and included three monitor w e l l s and nine

test p i t s . The log s of Monitor W e l l s 1 through 3, and the l o g s of T e s t Pi t s
IM 1 through 9 are shown on P l a t e s A-1A and A-IB, Log of Monitor W e l l s , and on

P l a t e s A-ID and A - I E , Log of T e s t P i t s , which are attached to this append ix .
w . Detai l s of the per formance of this phase of the f i e l d e x p l o r a t i o n s can be

v found in the above re ferenced report.
The second source of sub surface in format ion per ta ins to f i e l d

e xp lora t i on s carried out in con junc t i on with the present s tudy. Two borings
were d r i l l e d , and a total of twelve te s t p i t s were excavated. Logs of the<

c. borings d r i l l e d are shown on P l a t e A-1C, Log of Borings. Logs for T e s t
P i t s 10 through 21 are shown on P l a t e s A-IF through A - 1 H , Log of T e s t Pi t s .

*- The borings, which extended to d e p t h s of 35.5 and 40.5 f e e t beloww
grade, were dr i l l ed using a truck mounted rotary type dr i l l rig. Both

t« borings were d r i l l e d on the crest of the e x i s t ing embankment. The test p i t s
were excavated using a tractor-mounted backhoe, and extended to d e p t h s

w" ranging f r om 3.0 to 14.5 f e e t below grade.
^ The locations of the borings and test p i t s d r i l l e d or excavated in

conjunct ion with this s t u d y , as well as those of the monitor w e l l s and t e s t
*^- p i t s d r i l l e d or excavated as part of our previous s tudy, are shown on P l a t e

2, P l o t Plan.
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The f i e l d exploration program was conducted and supervised by an
experienced Dames & Moore soil engineer. Both di s turbed and undisturbed
sample s taken from the borings were obtained using a Dames & Moore sampler
as i l l u s t r a t e d on P l a t e A-3, S o i l S a m p l e r T y p e U. Disturbed and undisturbed
sampl e s were taken from the te s t p i t s using hand- sampl ing techniques. All
samples were c l a s s i f i e d by visual and textural examination in the f i e l d .
T h e s e c l a s s i f i c a t i o n s were confirmed by subsequent in spec t i on and t e s t i n g
in our laboratory. The nomenclature used to describe the soil type s appear s
on P l a t e A-2, U n i f i e d S o i l C l a s s i f i c a t i o n S y s t e m .
L A B O R A T O R Y T E S T I N G :

General. Laboratory t e s t s were per f ormed on sample s of both the
t a i l i n g s and natural s o i l s found on or near the s i te in order to determine
their engineering proper t i e s . The t e s t s p e r f o r m e d I n c l u d e moisture and
dens i ty , A t t e r b e r g Limi t s , gradat ion, compaction, minimum d e n s i t y , consoli-
dation, direct shear, triaxial compression, and p e r c o l a t i o n t e s t s . A few of
these t e s t s were p e r f o r m e d in conjunct ion with our previous s tudy. T h e s e
t e s t s have been so de s ignated in the d i s cus s ions in the f o l l o w i n g sections.

Mois ture and Densi ty T e s t s . M o i s t u r e and d en s i ty t e s t s were per-
formed in order to aid in c l a s s i f y i n g the so i l s and to h e l p correlate other
test data. The r e su l t s of the moisture and d en s i ty de terminat ions are shown
to the l e f t of the boring, test p i t , and monitor well l o g s on P l a t e s A-1A
through A - 1 H .

A t t e r b e r g L i m i t s . The A t t e r b e r g L i m i t s o f two s a m p l e s o f cohesive
natural soi l s were determined in order to aid in c l a s s i f y i n g these s o i l s ,
and for use In e s t i m a t i n g their engineering p r o p e r t i e s . The r e su l t s are
shown on the f o l l o w i n g page.
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Liquid P l a s t i cT e s t F i t D e p t h S o i l Limit LimitNo. In F e e t T y p e In Percent In Percent
20 0.5 CL 37.0 21.1

5 1.5 CL 37.8 22.6
Gradat ion T e s t s . Gradat ion t e s t s were p e r f o r m e d on s e l e c t ed

sample s in order to aid in in t erpre t ing other te s t data and to aid in
evaluating the behavior of the so i l s .

A gradat ion test was p e r f o r m e d on a sample of the s i l t y sands
and gravels located in the ex i s t ing gravel pit near the southwest corner of
the site. The re su l t s of this te s t are shown on P l a t e 7 of the text.

Another test was p e r f o r m e d on a mixture of s o i l s f r o m S a m p l e s 1
and 2 of T e s t Pit 20. The r e su l t s of this tes t are al so shown on P l a t e 7
of the text.

A d d i t i o n a l t e s t s were p e r f o r m e d on two other s ampl e s . The re su l t s
are presented below in tabular form:
T e s t Pi t D e p t h S o i l _____Percent P a s s i n g Sieve Size________No. In F e e t T y p e 3/4" 3/8" #4 #10 #40 #60 #100 #200

10 2.5 GM 89 82 80 77 69 65 62 56
1 3 0 . 5 S M ( t a i l i n g s ) - - - _ - - - 4 7

Compact ion T e s t s . T h r e e compaction t e s t s were p e r f o r m e d on
s e l e c t ed sampl e s in order to correlate laboratory-determined soil p r o p e r t i e s
with those which will be obtained f r om f i e l d cons truct ion operations. All
t e s t s were p er f o rmed on material p a s s i n g the 3/4" sieve, and were p e r f o r m e d
in accordance with the A . A . S . H . O . T 1 8 0 , Method of C o m p a c t i o n , as shown on
P l a t e A-4. The r e su l t s of the t e s t s are shown on P l a t e A - 5 , Compac t i on
T e s t Data.
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Minimum Dens i ty Determination. A determination was made of the
minimum dens i ty of a sample of t a i l i n g s s o i l s taken from T e s t Fit 13 at a
d e p t h of 0.5 f e e t in order to aid in evaluating the l i q u e f a c t i o n po t en t ia l
of the ta i l ings . The test was p e r f o r m e d in accordance with A . S . T . M . *
Designation D-2049. The minimum den s i ty thus determined was 87 pounds per
cubic f o o t .

Conso l ida t i on T e s t s . Three c on so l ida t i on t e s t s were p e r f o r m e d on
sample s of ta i l ings so i l s in order to e s t imate their c o m p r e s s i b i l i t y . The
re sul t s of these t e s t s are retained in our f i l e s .

Direct Shear T e s t s . A number of direct shear t e s t s were p er f o rmed
on both undisturbed and recompacted soil s ampl e s in order to e s t imate the
shear s tr ength of various on-site so i l s . The t e s t s were p e r f o r m e d as shown
on P l a t e A-6, Method of P e r f o r m i n g Direct Shear and F r i c t i o n T e s t s . All
samples were saturated prior to t e s t ing. The resul t s of the t e s t s per formed
are shown below:

U N D I S T U R B E D S A M P L E S
T e s t P i tN o .

2**
26***
6***
2
2
9
9
8
8

DepthI n F e e t
6
6
1
1
3.5
3.5
3
3
1
1

S o i l Normal Pressure Peak Shear
T y p e

ML ( T a i l i n g s )
ML ( T a i l i n g s )
S M - M L ( T a i l i n g s )
S M - M L ( T a i l i n g s )
S P - S M - M L ( T a i l i n g s )
S P - S M - M L ( T a i l i n g s )
ML ( T a i l i n g s )
M L - S M ( T a i l i n g s )
M L - S M ( T a i l i n g s )
S M ( T a i l i n g s )

I n P S F
1,000
3,000
2,500
1,000
2,000

500
2,000

500
1,500
2,500

S t r e n g t h I n P S F
450

1,220
2,600
1,550
1,950

820
1,500

900
1,600
2,520

** S a m p l e d i s turbed during t e s t i n g .***Ssmple contained numerous roots.

^American S o c i e t y f or T e s t i n g and M a t e r i a l s .
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Direct shear t e s t s were also p e r f o r m e d on recompacted soil
sample s . The sample s were compacted to 90 percent of the a p p r o p r i a t e maximum
dry dens i ty as determined by compaction t e s t s as previous ly described. S o i l s
f rom T e s t Fit 20 were passed through a No. 10 sieve b e f o r e recompaction.
The re sul t s of these t e s t s are shown below:

R E C O M P A C T E D S A M P L E S
T e s t Pit

N o .
20
20
20
20
20
17
17
17
17
17

S a m p l eNumber
MMM^^M^MVV

1 and 2
1 and 2
1 and 2
1 and 2
1 and 2

1
1
1
1
1

Triaxial Compres s ion T e s t s .

Normal PressureI n P S F
2,000

500
1,000
3,000
4,000

500
1,000
2,000
3,000
4,000

Peak ShearS t r e n g t h I n P S F
1,960
1,000
1,300
2,500
3,140
1,200
1,750
2,500
3,400
4,000

Three conso l idated-drained ( C D )
triaxial compres s ion t e s t s were p e r f o r m e d on recompacted s a m p l e s of the
s i l t y sands and gravels from the e x i s t ing gravel pit located near the south-
west corner of the pond area. The soil was pas s ed through a 3/8" sieve
b e f o r e recompaction. The sampl e s were compacted to 90 percent of the maximum
dry d e n s i t y , determined as previous ly described and corrected for gravel
p a r t i c l e s larger than 3/8". The method of p e r f o r m i n g triaxial compress ion
t e s t s is shown on Pla t e A - 7 , Method of P e r f o r m i n g U n c o n f i n e d Compre s s i on and
Triaxial Compression T e s t s .

The sampl e s were backpres sure-saturated and al lowed to c o n s o l i d a t e
under the e f f e c t i v e c o n f i n i n g s tres s . The s a m p l e s were then sheared at a
speed s u f f i c i e n t l y low so as to prevent the deve lopment of excess pore pres-
sures during the te s t . The r e su l t s are shown on the f o l l o w i n g page .
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S a m p l e E f f e c t i v e C o n f i n i n g S t r e s s Shear S t r e n g t h & i ~
( P S F )

Gravel pit 500 1,100*
1,500 2,100**
2,500 3,320**

* Peak shear s trength**Shear s t r ength at 10 percent axial strain.
Percolat ion T e s t s . A. series of p er co la t i on t e s t s was p e r f o rmed

on both undisturbed and recompacted sample s of ta i l ings and natural s o i l s ,
as well as on undisturbed sample s of rock. The t e s t s were p e r f o r m e d as

•
shown on Pla t e A-8, Method of P e r f o r m i n g Perco la t ion T e s t s .

The p er co la t i on t e s t s shown below were p e r f o r m e d on undisturbed
samples of t a i l i n g s , natural so i l s , and rock, and were per formed on sample s
of varying orientations. T h e s e t e s t s were p e r f o r m e d in c on junc t i on with our
previous s tudy, as re f erenced at the beginning of this a p p e n d i x .
Monitor W e l l Or

T e s t P i t N o .
MW-1
K W - 1
MW-2
MW-3
T P - 1
T P - 1
TP-2
TP-2
T P - 3
TP-4
TP-8

D e p t h
I n F e e t

15.5
25.5
3.5
9.5
1.5
1.5
3.5
3.5
3.0
4.8
5.5

Orientation
Materia l Of S a m p l e

Rock V e r t i c a l
Rock Ver t i ca l
CL-OL (naturals o i l ) Ver t i ca l
Rock Ver t i ca l
ML ( t a i l i n g s ) Ver t i ca l
ML ( t a i l i n g s ) H o r i z o n t a l
ML ( t a i l i n g s ) Ver t i ca l
ML ( t a i l i n g s ) H o r i z o n t a l
S M ( t a i l i n g s ) H o r i z o n t a l
S P - S M ( t a i l i n g s ) Ver t i ca l
OL (natural s o i l ) Vertical

P e r m e a b i l i t y
In F e e t Per Year

1
0.6
0.001
2
3

30
3

10
4,000
4,000

5
The f o l l o w i n g test was p e r f o r m e d on a sampl e of recompacted s i l t y

sand and gravel f r o m T e s t Pit 10. The sample was recompacted to a wet d e n s i t y
of 111 pounds per cubic f o o t , which approx imat e s the in-situ d e n s i t y of
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the s o i l , and t e s t ed under a surcharge of 500 PSF. The r e su l t s of this
test are shown below:
T e s t F i t Dep th S o i l Permeab i l i tyN o . I n F e e t T y p e I n F e e t P e r Y e a r

1 2.5 GM 42
The t e s t s shown below were p e r f o r m e d on sampl e s which were

recompacted to 90 percent of the a p p r o p r i a t e maximum dry d e n s i t y , as deter-
mined by the compaction t e s t s p e r f o r m e d on the re spec t ive so i l s* The gravel
pit s o i l s were sieved through the 3/8" sieve and the maximum dry dens i ty was
corrected for the percentage of gravel larger than 3/8". A 500 FSF surcharge
was a p p l i e d to all sample s during t e s t ing.

RECOMPACTED S A M P L E S
Permeab i l i tyIn F e e t Per Year

1
1

23
33
45
82
75

Two p e r c o l a t i o n t e s t s were p e r f o r m e d on s a m p l e s o f t a i l i n g s s l ime s
s imi lar to those which wi l l be d i s charged into the p r o p o s e d t a i l i n g s pond.
The s a m p l e s , which were provided by o ther s , are a p p r o x i m a t e l y 80 percent
f i n e r than the No. 325 sieve. T h e y were a r t i f i c i a l l y s ed iment ed f r o m a thin,
slurry and t e s t e d under a surcharge pressure of 100 PSF. The r e s u l t s of the
t e s t s are shown below:

S o i l T y p e P e r m e a b i l i t y ( F t / Y r )
T a i l i n g s s l ime s 9
T a i l i n g s s l ime s 8

oOo

T e s t Pi t
N o .
20
20
17
17
17

Gravel Pit
Gravel Pit

S a m p l e
N o .

1 and 2
1 and 2

1
1
1
-
-

S o i lT y p e
CL
CL

S M ( T a i l i n g s )
S M ( T a i l i n g s )
S M ( T a i l i n g s )

GM
GM
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The f o l l o w i n g p l a t e s are at tached and c o m p l e t e this a p p e n d i x :
P l a t e s A-1A and A - I E
P l a t e A-1C
P l a t e s A - I D through A-1H
P l a t e A-2
P l a t e A-3
P l a t e A-4

P l a t e A-5
P l a t e A-6

P l a t e A-7

P l a t e A-8

- Log o f Monitor W e l l s
- Log of Borings
- Log o f T e s t P i t s
- U n i f i e d S o i l C l a s s i f i c a t i o n S y s t e m
- S o i l S a m p l e r T y p e U
- Method of P e r f o r m i n g Compac t i onT e s t s
- C o m p a c t i o n T e s t Data

»
- Method of P e r f o r m i n g Direct Sheara n d F r i c t i o n T e s t s
- Method of P e r f o r m i n g Uncon f in edC o m p r e s s i o n and T r i a x i a l Compre s s i on

T e s t s
- Method o f P e r f o r m i n g P e r c o l a t i o nT e s t s .

3
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u f j
NOTE

M O N I T O R W C L L S WERE D R I L L E D I N C O N J U N C T I O N W I T H
DAMES * MOORE REPORT D A T E D DECEMBER «. 1*73. THE
T E X T O P T H I S REPORT U N D E R T H E S U B S E C T I O N E N T I T L E D .
• S I T E C O N D I T I O N S . S U B S U R F A C E ' , I S N E C E S S A R Y T O A
PROPER U N D E R S T A N D I N G O P T H E S U B S U R P A C E M A T E R I A L S .

A - IIC
A FIELD MOISTURE E X P R E S S E D AS A P E R C E N T A G E

OP THE DRY WEIGHT OP SOIL
B CRY DENSITY E X P R E S S E D IN LBS. PER CUBICPOOT
C BLOWS PER POOT OP PENETRATION USING A

140 LB. HAMMER DROPPING 30 INCHES
• D E P T H A T W H I C H U N D I S T U R B E D S A M P L E W A SE X T R A C T E D
B DEPTH AT WHICH D I S T U R B E D S A M P L E WAS

E X T R A C T E D
Q S A M P U N G A T T E M P T W I T H N O RECOVERY

L O G O F M O N I T O R W E L L S

D A M E S B MOORE

P L A T E A - I A
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DARK GRAY PINE TO COARSE G R A V E LW I T H SOME C L A Y . S A N D A N DCOBBLES - MEDIUM DENSE
GRADES BROWN

BROWN A N D G R E E N I S H - B R O W N V O L C A N I C
BRECCIA ROCK. H I G H L Y W E A T H E R E D .SOFT A N D T I G H T ( W E A T H E R S T O S I L T YF I N E T O M E D I U M S A N D )

GRADES MODERATELY HARD

B O R I N G e O M P l X T C D 1 1 — 7 — 7 1

»J%-I06« KM

20-

Z6-

:•

C L I ° * * K BROWN G R A V E L L Y CLAY W I T H SOMEI G R A V E L . COBBLES AND BOULDERS -| MEDIUM S T I F F
GRADES BROWN

WATER LEVEL 1 1 - 13 - M
R E D D I S H - B R O W N , BROWN. A N D G R E E N I S H -BROWN VOLCANIC BRECCIA ROCK.M O D E R A T E L Y W E A T H E R E D . MODERATELYH A R D A N D T I G H T O V E A T H E R S T O S I L T YF I N E T O COARSE S A N D W I T H G R A V E LS I Z E D S L I G H T L Y W E A T H E R E DI N C L U S I O N S )

6RADES MODERATELY TO HIGHLYF R A C T U R E D QvtODERATE C A V I N GOF BORING)

B O R I N G C O M P L E T E D 1 1 - 9 - 7 3

SO-

LOG OF MONITOR WELLS

D A M E S & MOORE
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D A R K CROWN C L A Y E Y S I L T W I T H SOMEQUAJITZrTC G R A V E L AND P O C K E T S OPSANDY DECOMPOSED HOCK -MEOMM S T I F F P I L L )M E T A L FRAGMENT AT 4' VOID ATL E A S T }• DEEP EXISTS BENEATHM E T A L . HOLE W I L L N O T HOLD W A T E RBROWN S I L T Y G R A V E L W I T H SOMEMEDIUM TO COARSE BAND - MEDIUMD E N S E ( T I L L )
HOLE C A V E S BELOW CASINGHOLE WILL NOT HOLD W A T E RGRADES WITH PIECES OP WOOD

B T B / S -

BLACK O R G A N I C S I L T W I T H P O C K f c I S A N DLAYERS GRAY SILTY CLAY - SOFT
GRADES W I T H SOME G R A V E L . A N DW I T H O U T G R A Y CLAY P O C K E T S

GRADES WITH SOME PINE TOCOARSE S A N DBLACK O R G A N I C S I L T W I T H SOME C L A Y .P I N E T O COARSE S A N D . A N D G R A V E L- M E D I U M S T I F F ( O R I G I N A L T O P S O I L )

GRAY S I L T Y P I N E T O COARSE B A N D W I T HSOME G R A V E L AND CLAY -

B us

Boo/e '

C E N S E M E D I U M • 90
30-

BEDROCK - G R E E N I S H - Y E L L O W HIGHLYW E A T H E R E D A N D DECOMPOSED SOFTV O L C A N I C BRECCIAS I M I L A R I N A P P E A R A N C E T O VERYD E N S E . C L A Y E Y P I N E T O M E D I U MS A N OB O R I N G C O M P L E T E D 1 - 1 1 - 7 4
G R O U N D W A T E R LEVEL WAS NOTM E A S U R E D
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40- JSL

S M -GM

SM

CL

SC

LTERNATING ZONES AND P O C K E T S OPBROWN S I L T Y P I N E T O COARSE B A N DW I T H SOME G R A V E L A N D C L A Y . A N DBROWN S I L T Y G R A V E L W I T H SOMEP I N E T O COARSE S A N O A N D C L A Y -MEDIUM DENSE
GRADES WITH ZONES OP ASHESAND OCCASIONAL COBBLES

COBBLES GRADE MORE N U M E R O U S

REDDISH-BROWN S I L T Y P I N E T O M E D I U MS A N O W I T H SOME CLAY A N D COARSES A N O ( O R I G I N A L T O P S O I L ) - M E D I U MD E N S E

B R O W N I S H - G R A Y P I N E S A N D Y CLAY W I T HSOME S I L T A N D N U M E R O U S ZONES A N DPOCKETS OF C L A Y E Y FINE TO MEDIUMS A N O - S T I F F
R E D D I S H - B R O W N C L A Y E Y F I N E T O COARSES A N O W I T H SOME S I L T A N D G R A V E L
BORING C O M P L E T E D I - I* - 74
G R O U N D W A T E R L E V E L W A S N O TM E A S U R E D

KEY
A - 1C

A FIELD M O I S T U R E E X P R E S S E D AS A P E R C E N T A G EOP THE DRY WEIGHT OP SOILC BLOWS PER FOOT OP PENETRATION USING A
140 LB. HAMMER DROPPING M INCHES• DEPTH A T W H I C H U N D I S T U R B E D S A M P L E W A S

E X T R A C T E D
B DEPTH A T W H I C H D I S T U R B E D S A M P L E W A S

E X T R A C T E D
O S A M P U N G A T T E M P T W I T H N O RECOVERY

NOTES
T H E D I S C U S S I O N I N T H E T E X T U N D E R T H E S E C T I O NT I T L E D . - S I T E C O N D I T I O N S . S U B S U R F A C E ' . I S

N E C E S S A R Y TO A PROPER UNDERSTANDING OP THEN A T U R E O P T H E S U B S U R F A C E M A T E R I A L S .
B O R I N G E L E V A T I O N S WERE I N T E R P O L A T E D

PROM P R I N T T I T L E D . ' P R O P O S E D T A I L I N G S
POND D E V E L O P M E N T * , BY O L Y M P U S AERIAL
S U R V E Y S . I N C . . PROM P H O T O G R A P H Y D A T E D
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T E S T P I T I
ELEVATION «I3.0 FECT

T E S T P I T 2
E L E V A T I O N M I 4 . 0 FEET

I ML G R A Y I S H - B R O W N S I L T W I T H TRACE CLAYA N D S E A M S O P S I L T A N D F I N E S A N OAND ROOTS TO 1.9* - MEDIUM STIFF( T A I L I N G S )GRADING LAYERS OF G R A Y , G R A Y B H -S R O W N , BROWN A N D D A R K G R A Y I NCOLOR AND SOFT
6RAOINS ALL DARK GRAY IN COLORAND VERY SOFT

W A T E R SEEPS T H R O U G H S A N O A N DS I L T LAYERS

WATER LEVEL 10 - 31 - 7J

T E S T FIT COMPLETED 10 - Jl - 73

4OSX-C3I

ML
ML

I ML

I S M ,

U C H T G R A Y I S H - B R O W N S I L T Y VERY F I N ES A N O W I T H ROOTS T O I I * A N D S E A M SOF C L A Y E Y SILT - LOOSE (TAILINGS)
G R A Y I S H - B R O W N S I L T W I T H TRACE CLAYA N D S C A M S O F S I L T A N D F I N E S A N O -M E D I U M S T I F F ( T A I L I N G S )

G R A D I N G G R A Y I S H - B R O W N . BROWNAND DARK GRAY LAYERS
GRADING ALL DARK CRAY IN COLORAND VERY SOFT

BROWN F I N E S A N D W I T H SOME S I L T A N DT R A C E ROOTS - LOOSE (TAILINGS)
G R A Y I S H - B R O W N S I L T W I T H TRACE CLAVA N D S E A M S O F S I L T A N D F M C S A N O -M E D I U M S T I F F ( T A I L I N G S )

D A R K G R A Y S I L T Y F I N E S A N D W I T HLAYERS OF C L A Y E Y SILT - LOOSEX . ( T A I L I N G S )^ WATER LEVEL 18 - II - 73T E S T P I T C O M P L E T E D 1 0 - 1 1 - 7 3

[ f i t i T E S T P I T 3
E L E V A T I O N Wt«.0 FEET

T E S T P I T 4
E L E V A T I O N U17.0 F E E T

I- S T X - M

SM-ML

SM

G R A Y I S H - B R O W N S I L T Y VERY F I N E S A N OW I T H S E A M S O F S I L T A N D C L A Y E YS I L T A N D ROOTS T O I f - M E D I U MD E N S E ( T A I U N C S )

t* L A Y E R OF DARK GRAY C L A Y E Y
L I G H T G R A Y I S H - B R O W N S I L T . F I N E S A N O -M E D I U M D E N S E ( T A I L I N G S )

D A R K G R A Y S I L T W I T H TRACE A N D S E A M SO F S I L T A N D F I N E S A N O - S O F T ( T A I L I N G S )L I G H T G R A Y S I L T Y F I N E S A N O W I T H I M - T OI / I * L A Y E R S O F D A R K G R A Y C L A Y E Y S I L T\ - LOOSE (TAILINGS)G R A Y F I N E T O M E D I U M S A N O W I T H SOMES I L T - LOOSE ( T A I L I N G S )
GRADES W I T H O C C A S I O N A L I / I " T O1* LAYERS OF SILTY FINE SAND

T E S T P I T C O M P L E T E D 1 0 - 1 1 - 7 3
G R O U N D W A T E R W A S N O T E N C O U N T E R E DI N T H I S T E S T P I T .

SM

L I G H T G R A Y I S H - B R O W N F I N E S A N O W I T HSOME SILT AND ROOTS - LOOSE( T A I L I N G S )G R A Y I S H - B R O W N . BROWN. A N D D A R KG R A Y L A Y E R E D S I L T Y F I N E S A N O W I T H!/«• TO 1/2* LAYERS Of C L A Y E YS I L T . ROOTS - M E D I U M D E N S E( T A I L I N G S )L I G H T G R A Y I S H - B R O W N F I N E S A N O W I T HSOME S I L T A N D O C C A S I O N A L ROOTS -LOOSE ( T A I L I N G S )
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G R A Y S I L T Y F I N E S A N O W I T HOCCASIONAL ROOTS - LOOSE( T A I L I N G S )

.___ WATER LEVEL 1 0 - 1 1 - 7 }T E S T P I T COMPLETED 10-11-71

N O J E STEST PIT N U M B E R S I THROUGH I WERE E X C A V A T E D
M C O N J U N C T I O N W I T H D A M E S f t MOORE REPORT D A T E D
DECEMBER (. 1*73. THE TEXT OF THIS REPORT UNDER
T H E S U B S E C T I O N E N T I T L E D , • S I T E C O N D I T I O N S .
S U B S U R F A C E * . IS NECESSARY TO A PROPERU N D E R S T A N D I N G O F T H E S U B S U R F A C E M A T E R I A L S .

T E S T P I T E L E V A T I O N S WERE I N T E R P O L A T E D FROM
P R I N T T I T L E D . • PROPOSED T A I U N G S POND DEVELOP-
M E N T * . B Y O L Y M P U S A E R I A L S U R V E Y S , M C . . FROM
PHOTOGRAPHY DATED OCTOBER M, t*71.

KEY
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A FIELD MOISTURE E X P R E S S E D AS A P E R C E N T A G EOF THE DRY WEIGHT OF SOIL
• DRY DENSITY E X P R E S S E D M LBS. PER CUBICFOOT
C BLOWS PER FOOT OF PENETRATION USING A
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• D E P T H A T W H I C H U N D I S T U R B E D S A M P L E W A SE X T R A C T E D
8 OEPTH A T W H I C H D I S T U R B E D S A M P L E W A SE X T R A C T E D
g BULK S A M P L E

M U L T I P L E M O I S T U R E A N D / O R D E N S I T Y V A L U E S I N D I C A T E
M U L T I P L E T E S T S P E R F O R M E D O N D I F F E R E N T P O R T I O N S
OF THE S A M E S A M P L E .
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T E S T P I T 5
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T E S T P I T 6
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G R A Y I S H - S H O W N , B R O W N , A N D L I G H TG R A Y I S H - B R O W N S I L T Y VERY F I N ES A N O W I T H ROOTS A N D O C C A S I O N A LSEAMS OF C L A Y E Y SILT - LOOSEC T A I U N G S )
GRADING GRAY IN COLOR
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T E S T P I T 9
E L E V A T I O N C l l t . 0 F E E T

ii
••• ——— i i

i .. !

r - J S P -| S M
tt

SM-ML

OL

L I G H T G R A Y I S H - B R O W N F I N E S A N O W n >SOME SILT AND ROOTS - LOOSE( T A I L I N G S )
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•LACK O R G A N I C S I L T W I T H SOME C L A YANO WITH S M A L L ROOT HAIRS -M E D I U M S T I F F ( N A T U R A L S O I L )
BROWN S I L T Y C L A Y S T I F F

GRADES W I T H SOME F I N E T OCOARSE S A N O A N D G R A V E L

T E S T P I T C O M P L E T E D 1 - 1 9 - 7 4
H E A V Y S E E P A G E A T 2 . 9 F E E T .E X T E N S I V E C A V I N G ABOVE 4 . 0 F E E T .
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BLACK O R G A N I C S I L T W I T H SOME C L A Y- M E D I U M S T I F F ( N A T U R A L S O I L )T E S T P I T C O M P L E T E D 1 - 1 9 - 7 4
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GRAY S I L T Y F I N E S A N D W I T HO C C A S I O N A L T H I N S I L T LAYERS -M E D I U M D E N S E ( T A I U N G S )
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ALTERNATING L A Y E R S OF BROWN TOG R A Y S I L T Y F I N E S A N D A N D F I N ES A N D Y S I L T W I T H SOME ROOTS -VERY S O F T ( T A I L I N G S )
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ALTERNATING L A Y E R S OF GRAY TO•ROWN F I N E S A N O A N D S I L T Y F I N ES A N O - M E D I U M DENSE C T A I U N G S )
•LACK O R G A N I C S I L T W I T H COME CLAYAND S M A L L ROOTS - SOFT (NATURALS O I L )
•ROWN S I L T Y CLAY W I T H T R A C E T OSOME MEDIUM TO COARSE SANO -M E D I U M S T I F F
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GRADES L I G H T BROWN

G R A D E S W I T H SOME F I N E T OCOARSE S A N D
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E L E V A T I O N M M F E E T

OL

ALTERNATING L A Y E R S OP GRAY ANDBROWN S I L T Y P I N E S A N O A N D F I N ES A N D Y S I L T W I T H O C C A S I O N A L L A Y E R SCLEAN F I N E S A N O A N D O C C A S I O N A LPIECES ORGANIC MATERIAL - SOFTTO VERY SOFT (TAIUNGS)

S L A C K O R G A N I C S I L T W I T H SOME CLAY- SOFT ( N A T U R A L S O I L )
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TEST PIT 19
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A L T E R N A T I N G LAYERS O f BROWN A N DGRAY S I L T Y P I N E S A N D A N D P I N ES A N D Y »ILT W I T H O C C A S I O N A L LAYEROF PINE SAND - SOFT CTAIUNOS)

GRADES GRAY
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T H E N C O M P A C T I N G E F F O R T I S H E L D
C O N S T A N T , T H E D E N S I T Y O F A
R O L L E D E A R T H F I L L I N C R E A S E S
W I T H A D D E D M O I S T U R E U N T I L A
M A X I M U M D R Y D E N S I T Y I S O B T A I N E D
A T A M O I S T U R E C O N T E N T T E R M E D
T H E " O P T I M U M M O I S T U R E C O N -
T E N T , " A F T E R W H I C H T H E D R Y
D E N S I T Y D E C R E A S E S . T H E COM-
F A C T I O N CURVE S H O W I N G T H E R E -
L A T I O N S H I P B E T W E E N D E N S I T Y A N D
M O I S T U R E C O N T E N T F O R A S P E C I F I C
C O M P A C T I N G E F F O R T I S D E T E R -
M I N E D B Y E X P E R I M E N T A L M E T H O D S .
T W O C O M M O N L Y U S E D M E T H O D S A R E
D E S C R I B E D I N T H E F O L L O W I N G
P A R A G R A P H S .
F O R T H E " S T A N D A R D A.A.S.H.O."
( A . S . T . M . D698-58T tt A.A.S.H.O.
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C U B I C F O O T , U S I N G T W E N T Y - F I V E
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L A Y E R .
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S h o w s , f r o m l e f t t o r i g h t , 5 - 1 / 2 pound rammer ( s l e e v ec o n t r o l l i n g 1 2 " h e i g h t o f d r o p r e m o v e d ) , 1 / 3 0 cub i c -f o o t c y l i n d e r w i t h r e m o v a b l e c o l l a r a n d base p l a t e ,and 10 pound rammer w i t h i n s leeve.
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W E T D E N S I T Y A N D M O I S T U R E C O N T E N T . A S E R I E S O F S U C H C O M P A C T I O N S I S P E R F O R M E D A T I N -
C R E A S I N G M O I S T U R E C O N T E N T S U N T I L A S U F F I C I E N T N U M B E R O F P O I N T S D E F I N I N G T H E M O I S T U R E -
D E N S I T Y R E L A T I O N S H I P H A V E BEEN O B T A I N E D T O P E R M I T T H E P L O T T I N G O F T H E C O M P A C T I O N
C U R V E . T H E M A X I M U M D R Y D E N S I T Y A N D O P T I M U M M O I S T U R E C O N T E N T F O R T H E P A R T I C U L A R COM-
P A C T I N G E F F O R T A R E D E T E R M I N E D FROM T H E C O M P A C T I O N C U R V E .
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U N C O N F I N E D C O M P R E S S I O N T E S T S C A N B E P E R F O R M E D O N L Y O N S A M P L E S W I T H S U F F I C I E N T C O H E -
S I O N S O T H A T T H E S O I L W I L L S T A N D A S A N U N S U P P O R T E D C Y L I N D E R . T H E S E T E S T S M A Y B E R U N A T
N A T U R A L M O I S T U R E C O N T E N T O R O N A R T I F I C I A L L Y S A T U R A T E D S O I L S .
I N A T R I A X I A L C O M P R E S S I O N T E S T T H E S A M P L E I S E N C A S E D I N A R U B B E R M E M B R A N E , P L A C E D I N A
T E S T C H A M B E R , A N D S U B J E C T E D T O A C O N F I N I N G P R E S S U R E T H R O U G H O U T T H E D U R A T I O N O F T H E
T E S T . N O R M A L L Y , T H I S C O N F I N I N G P R E S S U R E I S M A I N T A I N E D A T A C O N S T A N T L E V E L , A L T H O U G H F O R
S P E C I A L T E S T S I T M A Y B E V A R I E D I N R E L A T I O N T O T H E M E A S U R E D S T R E S S E S . T R I A X I A L C O M P R E S -
S I O N T E S T S M A Y B E R U N O N S O I L S A T F I E L D M O I S T U R E C O N T E N T O R O N A R T I F I C I A L L Y S A T U R A T E D
S A M P L E S . T H E T E S T S A R E P E R F O R M E D I N O N E O F T H E F O L L O W I N G W A Y S :

U N C O N S O L I D A T E D - U N D R A I N E D ; T H E C O N F I N I N G P R E S S U R E i s I M P O S E D O N T H E S A M P L E
A T T H E S T A R T O F T H E T E S T . N O D R A I N A G E I S P E R M I T T E D A N D T H E S T R E S S E S W H I C H
A R E M E A S U R E D R E P R E S E N T T H E S U M O F T H E I N T E R G R A N U L A R S T R E S S E S A N D PORE
W A T E R P R E S S U R E S .

C O N S O L I D A T E D - U N D R A i N E D ; T H E S A M P L E i s A L L O W E D T O C O N S O L I D A T E F U L L Y U N D E R
T H E A P P L I E D C O N F I N I N G P R E S S U R E P R I O R T O T H E S T A R T O F T H E T E S T . T H E V O L U M E
C H A N G E I S D E T E R M I N E D B Y M E A S U R I N G T H E W A T E R A N D / O R A I R E X P E L L E D D U R I N G
C O N S O L I D A T I O N . N O D R A I N A G E I S P E R M I T T E D D U R I N G T H E T E S T A N D T H E S T R E S S E S
W H I C H A R E M E A S U R E D A R E T H E S A M E A S F O R T H E U N C O N S O L I D A T E D - U N D R A I N E D T E S T .
D R A I N E D ! T H E I N T E R G R A N U L A R S T R E S S E S I N A S A M P L E M A Y B E M E A S U R E D B Y P E R -
F O R M I N G A D R A I N E D , O R S L O W , T E S T . I N T H I S T E S T T H E S A M P L E I S F U L L Y S A T U R A T E D
A N D C O N S O L I D A T E D P R I O R T O T H E S T A R T O F T H E T E S T . D U R I N G T H E T E S T , D R A I N A G E
I S P E R M I T T E D A N D T H E T E S T I S P E R F O R M E D A T A SLOW E N O U G H R A T E T O P R E V E N T
T H E B U I L D U P O F PORE W A T E R P R E S S U R E S . T H E R E S U L T I N G S T R E S S E S W H I C H A R E M E A S -
URED R E P R E S E N T O N L Y T H E I N T E R G R A N U L A R S T R E S S E S . T H E S E T E S T S A R E U S U A L L Y
P E R F O R M E D O N S A M P L E S O F G E N E R A L L Y N O N - C O H E S I V E S O I L S , A L T H O U G H T H E T E S T
PROCEDURE I S A P P L I C A B L E T O C O H E S I V E S O I L S I F A S U F F I C I E N T L Y S L O W T E S T R A T E
IS U S E D .

A N A L T E R N A T E M E A N S O F O B T A I N I N G T H E D A T A R E S U L T I N G F R O M T H E D R A I N E D T E S T I S T O PER-
FORM A N U N D R A I N E D T E S T I N W H I C H S P E C I A L E Q U I P M E N T I S U S E D T O M E A S U R E T H E PORE W A T E R
P R E S S U R E S . T H E D I F F E R E N C E S B E T W E E N T H E T O T A L S T R E S S E S A N D T H E PORE W A T E R P R E S S U R E S '
M E A S U R E D A R E T H E I N T E R G R A N U L A R S T R E S S E S .

M E T H O D S O F P E R F O R M I N GU N C O N F I N E D C O M P R E S S I O N A N DT R I A X I A L C O M P R E S S I O N T E S T S
D A M B S e MOORE
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The quantity and the velocity
of f l o w of water which will es-
cape through an earth structure
or percolate through soil are
dependent upon the permeabi l i ty
of the earth structure or soil.
The p enueab l l i ty of soil has
o f t e n been calculated by empir-
ical formulas but is best de-
termined by laboratory te s t s ,
e spec ial ly In the case of com-
pacted soils.

A one-Inch length of the
core sample is sealed in the
percolation apparatus, placed
under a conf ining load, or sur-
charge pressure, and subjec t ed
to the pressure of a known head
of water. The percolation rate
Is computed from the measure-
ments of the rolune of water
which f l o w s through the sample
in a series of time Interrals.
These rates are usually ex-
pressed as the velocity of f l o w
in fee t per year under a hy-
draulic gradient of one and at

A P P A R A T U S F O R P E R F O R M I N G P E R C O L A T I O N S T E S T S
Shows t e s t s In p r o g r e s s on e igh t s a m p l e s s i m u l t a n e o u s l y .

a temperature of'ffl degrees Centigrade. The rate so expressed may be a d j u s t e d for any set of condi t ions involving
the same soil by employing es tablished physical laws. Generally, the perco lat ion rate varies over a wide range at
the beginning of the test and gradually approaches equilibrium as the test progresses.

During the perfonnance of the t e s t , continuous readings of the d e f l e c t i o n of the sample are taken by means of
micrometer dial gauges. The amount of compression or expansion, expressed as a percentage of the original l ength
of the essple, is a valuable Indicat ion of the compression of the soil which will occur under the action of load or
the expansion of the soil as saturation takes place.

M E T H O D O F P E R F O R M I N G
P E R C O L A T I O N T E S T S

DAMB8 8 MOORB
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EXHIBIT 10-D

Dames & Moore Job No. 12058-001-06S a l t Lake C i t y , UtahNovember 12, 1980
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REPORT O N T A I L I N G S P O N D I N V E S T I G A T I O N
N E A R P A R K C I T Y , U T A H

FOR
N O R A N D A M I N I N G , I N C .



November 12, 1980

N o r a n d a Mining, Inc .
986 A t h e r t o n DriveS u i t e 220
S a l t Lake C i t y , UT 84107
A t t e n t i o n : Mr. Ali en Gordon
Gent l emen:

T r a n s m i t t e d herewith are six cop i e s of our report en t i t l e d "Report on
T a i l i n g s Pond I n v e s t i g a t i o n , N e a r Park C i t y , U t a h , For Noranda Mining, Inc."T h i s work has been p e r f o r m e d under N o r a n d a Purchase Order 10-1805.

The s tudy has I n v e s t i g a t e d the present condit ion of the ex i s t ing ParkC i t y ta i l ing s p o n d , evaluated i t s available s torage c a p a c i t y , and assessedthe f e a s i b i l i t y of using the s i te and raising the dikes to meet both near-term and long-term ta i l ing s s torage requirements of the Park C i t y mi l l . Asummary of the s t u d y f i n d i n g s is pre s ented on page 2 of the report t ex t .
We a p p r e c i a t e the o p p o r t u n i t y o f p e r f o r m i n g th i s inve s t iga t ion for you.If you have any questions or require add i t i ona l in f ormat i on , p l e a s e do noth e s i t a t e to contact us. Yours very t ru ly ,

DAMES & MOORE

S t e v e n G. V i c k
P r o j e c t Engineer

S G V / p c
A t t a c h m e n t s
cc: Mr. Bob Zaebs t

M r . K o o s S c h i p p e r s
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REPORT O N T A I L I N G S P O N D I N V E S T I G A T I O NN E A R P A R K C I T Y , U T A H
FOR

_______NORANDA M I N I N G . I N C . _ _ _ _

I N T R O D U C T I O N

T h i s report pre s en t s the r e su l t s of our inve s t igat ion of the ex i s t ing
t a i l i n g s pond at N o r a n d a ' s Park C i t y operation. As shown on P l a t e 1, V i c i n i t y

M a p , the t a i l i n g s pond is located in Richardson F l a t near the intersect ion of
highways U . S . 40 and U t a h 248, known l o c a l l y as S i l v e r Creek J u n c t i o n , some
three miles northeast of Park Ci ty .

W i t h i t s recent acquis i t ion of the Park C i t y mine f r o m the f ormer j o i n t -
venture opera tor Park C i t y V e n t u r e s , N o r a n d a is in the process of reactivat-
ing the mill and concentrator and prepar ing p l a n s for long-term operat ion.
T a r g e t p r o d u c t i o n i s currently 750 T / d a y o f l e a d / z i n c / s i l v e r ore. Sand tai l-
ings will be s eparated in the mill for return underground as s t o p e b a c k f i l l ,
and the remaining slimes t a i l i n g s will be p i p e d through a r e c en t ly- in s ta l l ed
D r i s c o p i p e line to the t a i l i n g s pond. No decant or water return f r o m the
t a i l i n g s pond is currently p lanned .

T a i l i n g s have been di s charged onto the present s i te for at least 30
years by Park C i t y Ventures and its precursor Uni t ed Park C i t y Mines . As a
r e su l t , extensive t a i l ing s d e p o s i t s , d ike s , and embankments of various ages
and condit ions are pre s ent . The o b j e c t i v e of our s tudy has been to assess
the overall condi t ion and u s e f u l n e s s of the ex i s t ing f a c i l i t i e s , and to de-
termine what measures will be required for long-term mill ta i l ings d i spo sa l
f r o m the park C i t y mine.



S U M M A R Y

Our inspec t ion of the ex i s t ing ta i l ing s pond dike and embankment indicates
that its 1974 construction did not f o l l o w the intended recommendation in cer-
tain important d e t a i l s . W h i l e the most o b j e c t i o n a b l e f o u n d a t i o n material s
appear to have been l a r g e l y removed, s t r i p p i n g was inadequate in p l a c e s , side-
s l o p e s were l o c a l l y over s t e epened , internal zoning was not as recommended, and
compaction was poor overall. In s p i t e of these construction f l a w s we f i n d no
evidence that the structure is pre s ent ly unstable. We believe that the
s tructure can continue to be operat ed through the coming winter without m a j o r

•hazard; remedial measures d irec t ed toward f l a t t e n i n g oversteepened s l o p e s are
recommended, however, and f u r t h e r analysis will be required.

The available s torage capac i ty of the impoundment , a l t h o u g h probab ly ade-
quate for the coming winter, is very l i m i t e d . A very a p p r o x i m a t e water balance
using assumed di s charge and s e epage parameters indicate s that the rate of
s o l i d s , rather than water, accumulation will govern the rate at which dike
raises must be cons truc ted. For near-term operat ion we believe it is f e a s i b l e
to provide several y e a r s ' add i t i ona l capac i ty by bringing the dike crest up
to a uni form, horizontal elevation of 6624 f e e t . Thi s will involve adding an
average three to f o u r f e e t of f i l l on the crest of the ex i s t ing dike. Con-
struction of this f i r s t raise should begin in 1981.

Subsequent raises can f e a s i b l y be constructed by the so-called "down-
stream" m e t h o d , whereby f i l l is p la c ed on the crest and downstream s l o p e of
the pre c e ed ing raise without using the t a i l i n g s d e p o s i t as a s tructural ele-
ment. A p p r o x i m a t e l y three a d d i t i o n a l raises of about three f e e t in height
each will be s u f f i c i e n t to prov ide a t o ta l of 20 y e a r s ' t a i l i n g s s torage
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capaci ty. Discharge of t a i l ing s should be f r o m the dike perimeter by either
s p i g o t s or frequent ly-re loca t ed s ingle point d i s charge; di scharge f r o m a
f i x e d point p r o j e c t i n g into the impoundment should be discontinued.

T h i s summary provides only a brief and condensed overview of our s t u d y
f i n d i n g s . I m p o r t a n t addi t i onal in f o rmat i on , a s sumpt ions , and q u a l i f i c a t i o n s
are contained in subsequent sections of the report.
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P U R P O S E A N D S C O P E

The purpo s e of this inves t igat ion is to f a m i l i a r i z e Noranda personnel
with the background and f ormer opera t i on of the t a i l i n g s p o n d , to inspect
and evaluate the condition of exi s t ing s tructures , and to p e r f o r m conceptual-
level planning for renewed use of the f a c i l i t i e s . More de ta i l ed engineering
s tud i e s will be required prior to f u t u r e construction. The scope of our work
was presented in our initial propo sa l dated February 25, 1980 and m o d i f i e d in
our revised p r o p o s a l dated J u l y 17, 1980. The scope of work authorized by
N o r a n d a Purchase Order 10-1805 is the same as that of our J u l y 17 p r o p o s a l
with d e l e t i on of issues per ta ining to Resource Conservation and Recovery Act
(RCRA) compliance. S p e c i f i c a l l y , the scope o f work carried out for th i s s t u d y
has included the f o l l o w i n g :

1) Review of recent aerial mapp ing provided by Noranda and comparisonwith older maps in our f i l e s to determine the c o n f i g u r a t i o n and ex-tent of the most recently-constructed dike and embankment.
2) Review of information contained in previous Dames & Moore s tudiesof the t a i l ing s pond p e r f o r m e d for Park C i t y Venture s .
3) Discussions with local contractors relative to methods and mater-ials used in construction of the ex i s t ing dike and embankment.
4) A f i e l d reconnaissance and in spe c t i on , inc luding the excavation ofseveral test p i t s in and around the ex i s t ing dike.
5) C a l c u l a t i o n of available ta i l ing s pond s torage volume and c a p a c i t yrequirements for bo th short-term and long-term mill operat ion.
6 ) C a l c u l a t i o n s o f approx imat e d e s i g n storm r u n o f f i n f l o w s .
7) Asses sment of f e a s i b l e me thods and material s for f u t u r e dike con-

struction.
8) Recommendations for add i t i ona l work needed.
9) Preparat ion of this report summarizing our f i n d i n g s .
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It should be noted that pending F e d e r a l l e g i s l a t i o n may have a major impact
on the d e s ign of mine t a i l i n g s impoundments , to the extent that t a i l ing s are
c l a s s i f i e d as toxic or hazardous materials under the provisions of RCRA. At
N o r a n d a ' s request we have not considered the impl i ca t i ons of any such rule-
making on d e s i g n or operat ion of the Park Ci ty t a i l i n g s pond.
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B A C K G R O U N D

The origin of the ex i s t ing ta i l ing s d e p o s i t is unclear, but t a i l ing s were
f i r s t introduced into the area known as Richardson F l a t prior to the 1 9 5 0 ' s .
Even b e f o r e t a i l ing s d e p o s i t i o n , much of the site was l ike ly poorly-drained
and swampy, fed by small spr ings issuing f r o m the h i l l s i d e to the north. As
shown on P l a t e 1, the original t a i l i n g s d e p o s i t covered cons iderably more area
than is now enclosed by the present dikes , extending out to and beyond the
ex i s t ing UPRR tracks. The initial area was dammed off by a low embankment on
the extreme northwest end of Richardson F l a t . It is r epor t ed that the old
t a i l ing s p o n d , as well as the original embankment i t s e l f , was once used as
the Park C i t y garbage dump. Subsequent borings and exposures during construc-
tion conf irmed that the old embankment contained organic so i l s and trash.

Dames & Moore' s f i r s t involvement with the t a i l i n g s pond da t e s back to
1973 when Park C i t y Ventures was in the proces s of cons truc t ing the Ontario
mil l . Two r epor t s were p r e p a r e d , as shown below:

T i t l e Date S u b j e c t
Report of Ground W a t e r Moni tor ing 1 2 / 0 6 / 7 3 Evaluation of ground waterand S e e p a g e S t u d y , T a i l i n g s Pond qual i ty and s e epage po t en-Deve lopment , N e a r Park C i t y , U t a h tial f o r then-proposedFor Park C i t y Ventures Corpora t i on . t a i l i n g s pond.
Report of Embankment and Dike De- 0 3 / 0 8 / 7 4 Design and cons truc t ion
sign Requirements, Propos ed T a i l - recommendations for new
ings Pond D e v e l o p m e n t , Near Park ta i l ing s pond dikes.City. , U t a h , For Park C i t y Venture sCorpora t i on .

The f i r s t report evaluated water qual i ty cons iderat ions for reac t ivat ing the
old t a i l i n g s pond. The second report in March , 1974 involved a s ub sur fa c e
inves t igat ion and de s ign s t u d y for a new t a i l i n g s pond dike. Much of our
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«• • background da ta concerning site condit ions and soils has been derived f r o mw
this second report.

!

** It was found that two primary soil type s were present beneath the tail-
y ings d e p o s i t . Beneath much of the northern h a l f of the area were s i l t y sands

and gravels , such as those now exposed in the diversion channel near the main
embankment. The southern and eastern por t ions of the area were found to be
underlain primarily by s i l t s and c lays , with grave l ly clays and clayey gravels
present on the h i l l s i d e s to the northeast.

The 1974 Dames & Moore de s ign report provided recommendations for repair-
ing and raising the main embankment on the northwest end of the t a i l ing s pond
as well as cons truc t ing an add i t i ona l 5,000 f e e t of perimeter dike across the
s ur fa c e of the old ta i l ing s d e p o s i t . The c o n f i g u r a t i o n of the main embankment
and dike are shown on Plat e 2, Plot Plan. M a j o r considerations in design of
the dike centered around removal of unsuitable f o u n d a t i o n material s . It was
recommended that a major portion of the organic f i l l compris ing the main em-
bankment be excavated, removed, and r ep lac ed with a zoned-compacted e a r t h f i l l
containing a clayey core, a s i l t y gravel s h e l l , and a drainage zone at the
downstream toe. It was also recommended that loose t a i l i n g s be removed f r o m
the f o u n d a t i o n of the perimeter dike out of concern that these mater ial s might
l i q u e f y in a major earthquake.

Dames & Moore was not involved in construct ion in sp e c t i on when the dike
was ac tual ly built in 1974, so most of our i n f o r m a t i o n on the c ompo s i t i on of
the f i l l and f o u n d a t i o n treatment must be based on in sp e c t i on of the present
s tructures and di scus s ions with personnel present during construction. We
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have been able to f i n d no records of f i l l t e s t i n g or inspec t ion p e r f o r m e d by
Park C i t y Ventures .

The dike had been designed for a uni form crest elevation of 6627 f e e t ,
but actual construction did not reach this elevation. It appear s that tail-
I n g s were di scharged along the perimeter of the embankment for a period of
time, at least along the north end where a beach is pre s ent . Discharge dur-
ing the f ina l s tage s of operat ion, however, was f r o m a t r e s t l e - s u p p o r t e d p i p e
p r o j e c t i n g into the pond. T h i s has produced the conical p i l e of t a i l ing s now
evident on the sur face in the western port ion of the impoundment as shown on
Pla t e 2. Water from Noranda mill discharge and discharge f r om springs c o l l e c t s
in a pond about 10 acres in size in the extreme northern portion of the impound-
ment at the toe of the U.S. 40 highway embankment.
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E V A L U A T I O N O F E X I S T I N G S T R U C T U R E S

C O N D I T I O N O F E X I S T I N G F A C I L I T I E S

P l a t e 2 shows the present structures in plan view and the c on f igura t i on of
the t a i l i n g s within the impoundment as of A u g u s t , 1980. On the extreme north-
western end of the impoundment is the main embankment. T h i s embankment abuts
onto a dike enclosing the west and south perimeter of the impoundment. T h i s
dike is no more than six to eight f e e t high in most areas; along the eastern
end of the per imeter it p r o j e c t s only a few f e e t and is d i f f i c u l t to d i s t i n -
guish f r o m the natural ground sur fa c e . A shal low diversion d i t c h runs between
the 6630 and 6650 contours on the h i l l s i d e to the north of the impoundment ,
as shown on P l a t e 2. T h i s shallow d i t ch empt i e s into a larger and d e e p e r di--
version channel which p a r a l l e l s the entire dike perimeter o f f s e t about 50
f e e t f r o m the dike toe. Borrow p i t s used in 1974 construction of the dike are
s t i l l visible between the west edge of the impoundment and the UPRR tracks.

P l a t e 3 shows s e l ec ted cross-sections through the main embankment and
dike. Also shown are pre-construction 1973 p r o f i l e s at these same sections.
Comparison of the pre- and po s t- cons truc t i on ground contours shows that the
main embankment ( S e c . A-A) was constructed downstream f r o m the original em-
bankment, as intended. I n s p e c t i o n of S e c t i o n s B-B, C-C, and D-D through the
dike sugges t s that re lat ively l i t t l e material was ac tual ly placed as f i l l ,
probably only several f e e t , and that much of the exposed dike s l op e s were con-
structed in cut, with the excavated material used as borrow.

Our s i te in spe c t i on , tes t p i t s , and di s cus s ions with Mr. Ross Lloyd of
Lloyd Bros. Cons truc t i on in H e b e r indicate that the ex i s t ing embankment and
dike conform only in an a p p r o x i m a t e way to recommendations provided in Dames &
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-, M o o r e ' s March 8, 1974 report to Park C i t y Ventures . The c o n f i g u r a t i o n of the
dike, while f o l l o w i n g the same centerline, was changed in regard to crest

L, elevation and s i d e s l o p e s . The crest, rather than being constructed to a uni-
^ f orm 6627 elevation, has a maximum elevation of 6624 near the present ta i l ing s

L di scharge p o i n t , with a downward s l o p e both northwest and southeast f r o m this
point . The minimum crest elevation on the extreme eastern pro t ion of the dike
is about 6618, some 10 f e e t lower than or ig ina l ly p lanned. S i d e s l o p e s are
l o ca l ly steeper than the 2.0:1.0 design s l o p e , approx imate ly 1.5:1.0 in many»̂
areas. Of some concern are oversteepened s l o p e s on the main embankment f a c e
on the extreme northwest end of the pond, as shown on P l a t e 3, Sec t i on A-A.w-
H e r e the embankment reaches its maximum height of 25 f e e t .

h« Since no engineering inspec t ion or control took p lac e during construct ion
v of the ex i s t ing s turcture, it is d i f f i c u l t to determine whether the s truc ture

was int ernal ly zoned or compacted according to recommendations. As best we
L. can determine f r o m available in format ion , cons iderable e f f o r t was devoted

during construction to removal of organic f i l l and trash which comprised the
^- former dike now overlain by the main embankment at the extreme northwest end

of the pond. Much of this material was r e p o r t e d l y excavated and removed down
to f i r m , clayey natural soils as had been recommended. In addi t ion, it appears

W

that all or most of the t a i l ing s were removed f r o m the f o u n d a t i o n area of the
L.

dike in the southern areas of the impoundment. A l t h o u g h there is evidence of
Inadequa t e s t r i p p i n g of s o f t f o u n d a t i o n so i l s and root s p a r t i c u l a r l y in the

w eastern dike f oundat i on area, on the whole the most o b j e c t i onab l e f ounda t i on
L. material s a p p e a r to have been removed. A major consideration in p e r f o r m i n g

the 1974 f o u n d a t i o n excavation was r e p o r t e d l y to remove permeable f o u n d a t i o n
*""" material s in order to limit p o t e n t i a l s e epage .

L
-10-
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In an a t t e m p t to determine the nature of material s p lac ed as £111 and to
assess their degree of compaction, the f i l l was v i sual ly I n s p e c t e d in several
shallow test p i t s at the approximate locations shown on Pla t e 2. The main em-
bankment and the a d j o i n i n g dike southeastward to the point where the access
road intersects the dike appear to be constructed largely of s l l t y sand and
gravel. The southeastern por t ion of the dike appear s to be constructed prin-
c i p a l l y of clay and gravelly clay excavated near Highway 40 above and north-
east of the ta i l ings pond. There is no evidence that internal zoning of
the main embankment was provided or that the recommended drainage zone was in-
s ta l l ed at its downstream toe. Compaction of the f i l l was r e p o r t e d l y accom-
p l i s h e d with a s h e e p s f o o t ro l l er and by whee l-rol l ing with scrapers. The over-
all compaction of the f i l l , however, Is poor; some areas of the f i l l appear
reasonably dense while others are loose or contain loose pocke t s . J u d g i n g
par t i cu lar ly from the more clayey f i l l mater ial s , it appear s that placement
moisture content was not c on t ro l l ed .

T h e r e is evidence of cons iderable s eepage in the f o r m of small s e eps and
marshy areas on the northwest abutment and at the downstream toe of the main
embankment on the northwest end of the impoundment. A l t h o u g h the s e epage is
believed to consist l arge ly of natural ground water, s eepage of t a i l i n g s pond
water may also be a contributing f a c t o r .

A short dike on the extreme northern edge of the ponded water was not con-
s tructed as p lanned. Ponded water t h e r e f o r e p r e s e n t l y encroaches on the r ight-
of-way of Highway 40 at the toe of an embankment.



H Y D R O L O G Y C O N S I D E R A T I O N S

H y d r o l o g y analyses were p er f o rmed to determine the degree of hazard posed
by f l o o d o v e r t o p p i n g . From available maps the to tal pond drainage area was
determined to be 273 acres, accounting only for diversion by highway cuts and
neglec t ing the in f luence of the s idehill diversion di tch. From the 100-year,
24-hour pre c ip i ta t i on of 3.0 inches ( M i l l e r , e t .al . , 1973) and assuming 10 per-
cent i n f i l t r a t i o n , a r u n o f f volume of 61 acre-feet was computed. W i t h the
present pond water elevation, available pond capac i ty would be s u f f i c i e n t to
contain the 100-year, 24-hour storm r u n o f f without ov er t opp ing .

In a d d i t i o n , the Probable Maximum P r e c i p i t a t i o n (PMP) was derived f r o m
hydrometero logica l data (Hansen, e t .al . , 1977). Both general storm and local
storm values were der ived, and the local storm PMP of 12.0 inches was f ound to
control. Assuming 10 percent i n f i l t r a t i o n , a PMP r u n o f f volume of 246 acre-
f e e t re sul t s . Avai lab l e mapping indicate s that the impoundment dike would
overtop in the very unlikely event of a storm of this magnitude, al though water
might s t i l l be retained by tai l ings which are pi l ed along the inside dike
crest to a s l i g h t l y higher elevation. Even in the event of o v e r t o p p i n g , cat-
as t roph i c f a i l u r e would not result since the dike at the low point on the crest
is only about two f e e t high.

Based on these analyses we believe the hazard to the exi s t ing structure
due to f l o o d o v e r t o p p i n g is small.

D A M S A F E T Y C O N S I D E R A T I O N S

Overall, we cannot conclude that the e x i s t ing structure was built accord-
ing to recommendations or that the f i l l was p r o p e r l y engineered during
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construction. However, our inspec t ion indicates no visible f e a t u r e s or condi-
tions which would lead us to believe that the structure is in danger of f a i l -
ing or poses a s i gn i f i can t s a f e t y hazard to l i f e or proper ty . The low height
of the dikes and small quanti ty of stored water make the s tructure le s s sus-
c e p t i b l e to construction f l a w s than might otherwise be the case. The negli-
gible po t en t ia l for damage due to f l o o d o v e r t o p p i n g and the current lack of
downstream development are also mi t iga t ing f a c t o r s . Consequent ly, we f e e l
that near-term operation of the impoundment can be continued without po s ing
a major hazard. We do recommend that f u t u r e construction be performed to
correct some po t en t ia l prob l ems , and that the impoundment be operated in a
way which accounts for some of the p o t e n t i a l weaknesses in the ex i s t ing
structure.

-13-
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D I S C U S S I O N S A N D R E C O M M E N D A T I O N S

P O N D C A P A C I T Y A N D V O L U M E R E Q U I R E M E N T S

F o n d volume calculat ions have been per f o rmed In order to determine the ex-
tent of m o d i f i c a t i o n s required to accommodate ta i l ing s d i s charge f r o m both near-
term and long-term mill operation. One of the more I m p o r t a n t parameter s In
determining capac i ty requirements Is mill d i s charge , but the present l imited
mill operat ing experience makes the ta i l ing s discharge rate and p u l p dens i ty
d i f f i c u l t t o s p e c i f y prec i s e ly. The present target rate f or mill produc t i on
is 750 dry T / d a y , with a corresponding produc t ion rate for whole ta i l ings .
From this amount of whole ta i l ing s , the sand f rac t i on will be separated by
cyclones and returned underground for s t ope b a c k f i l l . The actual s a n d / s l i m e s
s p l i t depends on such f a c t o r s as structural requirements of the b a c k f i l l and
opera t ing per formance of the cyclones, and cannot be p r e c i s e l y e s t imated. In
a d d i t i o n , it is l i k e ly that s a n d / s l i m e s eparat ion will not be a continuous op-
eration but may be p e r f o r m e d i n t e r m i t t e n t l y d e p e n d i n g on s ch edu l ing of under-
ground operat ions . For these reasons it has been necessary for us to base
our calculat ions on an assumed average s a n d / s l i m e s p l i t . From discussions
with Mr. Bob Zaebs t of N o r a n d a , we have assumed an average 50 percent sand/
slimes s p l i t . F u r t h e r , we have assumed continuous 365 d a y / y e a r d i s charge of
slimes to the t a i l ing s pond at a p u l p d en s i ty of 40 percent. T h i s is equiva-
lent to 375 dry t o n s / d a y so l id s and 94 gpm. water. Calculat ions of pond capac-
ity and f i l l i n g rates are relat ively sensitive to these numbers, and actual
operating experience could change our estimates.

Since no decant or water return f r o m the t a i l ing s pond is p l a n n e d , the
f i r s t s t e p in capac i ty de t erminat ion is to e s t a b l i s h whether the volume
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requirements of the impoundment are contro l l ed by the b u i l d u p of water or
so l id s . T h i s f a c t o r , which has a major I n f l u e n c e on the des ign and operat ion
of the Impoundment , has been evaluated by per forming an estimated water bal-
ance. Of the total 273-acre drainage area, 148 acres is diverted by the small
h i l l s i d e diversion d i t c h , re sul t ing in a net drainage area of 125 acres: 99
acres are enclosed by the impoundment at elevation 6620 and 26 acres are exter-
nal. Based on our knowledge of the previous op era t ing history of the p o n d , we
have assumed a ponded water area of 40 acres, or 40 percent of the to ta l Im-
poundment surface .

Average r u n o f f f r o m the above-water por t ions of the impoundment drainage
area has been estimated as 5.0 in /yr (Langbe ln, 1949). For the ponded water
s u r f a c e , average annual p r e c i p i t a t i o n and lake evaporation of 20 and 34 i n / y r ,
re spect ively, have been used, resulting in a net evaporation of 14 I n / y r
(Butler and Mars e l l , 1972; U . S . Weather Bureau, 1959). In add i t i on , based on
our experience and J u d g e m e n t , the assumed pond size, and the characterist ics
of the ta i l ing s and underlying native s o i l s , we have assumed a s e epage rate
on the order of 90 gpm.

W a t e r i n f l o w s then to tal 5.0 i n / y r r u n o f f over 85 acres, and 94 gpm tail-
Ings slurry water. O u t f l o w s are 14 in/yr net evaporation over 40 acres and
90 gpm seepage. S u b t r a c t i n g o u t f l o w s f r o m i n f l o w s r e su l t s in balanced water
f l o w . T h e s e calculations are based on a number of assumed values which need
to be v e r i f i e d based on actual opera t ing experience and measurements. How-
ever, we believe that the general conclusion is val id: that water will not
build up f a s t e r than the so l ids in the pond , and that pond capacity will be
controlled by the rate of s o l id s d epo s i t i on .
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Given this conclusion, pond capacity data on Pla t e 4 has been prepared
f r o m recent t opograph i c mapping. S t o r a g e volume for a given elevation on
Plate 4 should be considered approximate, since the s l ope of the tailings
beach, which will l ike ly amount to several f e e t , has been neg l e c t ed . P l a t e
4 shows that for the lowest elevation of the present dike crest, about 6618,
only a limited amount of s torage capac i ty is available. W h i l e this capaci ty
should be s u f f i c i e n t for operation through the coming winter and spr ing,
construction of addi t ional raises should be s tarted during the summer of 1981.

NEAR-TERM DEVELOPMENT

The s l o p i n g crest of the ex i s t ing dike s u g g e s t s that addi t i onal s torage
capac i ty could be gained r e la t ive ly easily by bringing low por t i on s of the
dike up to the present maximum crest elevation of 6624. T h i s would involve
raising the dike by an average two to f o u r f e e t , and we recommend that this be
done during the f i r s t s tage of construction in 1981. The ex i s t ing crest is
wide enough in most areas so that addi t ional f i l l can f e a s i b l y be p laced on
top of the exis t ing dike without widening its base, provided that the new
crest w id th is reduced to about 15 f e e t . P l a t e 4 shows that a crest elevation
of 6624, a f t e r subtract ing 246 A-ft for s torage of PMP r u n o f f and an addi t i on-
al 2.0 f e e t to compensate for beach s l o p e , would result in about f o u r year s '
addi t i onal capac i ty , given all the as sumptions of the previous section.

In a d d i t i o n , we recommend that near-term 1981 construction include f l a t -
tening of the oversteepened s l o p e of the main embankment (see P l a t e 3, S e c .
A-A) by placement o f addi t ional f i l l . To provide drainage f or abutment s p r i n g s
and Internal s eepage contro l , and to compensate for the apparent lack of in-
ternal zoning of the main embankment, a d d i t i o n a l f i l l material should consist
of clean, f r e e-dra in ing sands and gravels.
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Selec t i on of materials and design of s lope s for both the 1981 dike raise
and the above-described remedial measures should be based on more de ta i l ed
laboratory t e s t i n g and engineering analysis. Conceptual-level quantity esti-
mates indicate that very roughly 25*000 cubic yards of f i l l material would be
required to construct the recommended 1981 construction. Of this amount, about
7,000 cubic yards would be for embankment s l ope f l a t t e n i n g , with the remainder
for the dike raise.

LONG-TERM DEVELOPMENT

Referr ing to P l a t e 4, it can be seen that the average elevation of the
ta i l ings will rise at roughly one f o o t per year over the long term. A d d i t i o n -
al capacity for the next 20 years of mill operation under the assumed mill out-
put can be gained by a total increase of about 15 f e e t in impoundment height.
Barring m a j o r regulatory changes in t a i l i n g s d i s p o s a l t e chno l ogy over the long
term, an elevation increase of this magnitude can f e a s i b l y be constructed at
the exi s t ing site along the present dike and embankment alignment.

In general terms, ta i l ing s embankments can be raised by either the "up-
stream" or the "downstream" method. U p s t r e a m construct ion, such as commonly
practiced in the copper industry in the southwestern U.S., involves construct-
ing perimeter dike raises on the t a i l i n g s beach above and i m m e d i a t e l y ups tream
f r o m the crest of the preceeding dike. A sand beach along the entire perimeter
is usually necessary to provide f i r m f o u n d a t i o n s u p p o r t and internal drainage
of the embankment. Because of the l eng th of the dike and the f a c t that most
of the sand in the Noranda tai l ings will be removed for b a c k f i l l , we believe
the remaining t a i l i n g s di scharged into the pond will be too f i n e to assure
d e p o s i t i o n of a uni form, sandy beach. In a d d i t i o n , ups tream-cons truc ted
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embankments can be s u s c e p t i b l e to se i smically-induced l i q u e f a c t i o n , and we
believe this is a consideration due to the proximity of the site to the seis-
mical ly active W a s a t c h F a u l t Sys t em. The probable fu ture development of the
area surrounding and downstream from the site may make the fu tur e hazard from
seismic l ique fac t ion greater than is now apparent. For these reasons we f e e l
that upstream construction is unsuitable in this case, and that long-term pond
development should be by downstream-constructed raises.

The general procedure of constructing the raises is i l lu s tra t ed on Pla t e
5, which shows the typical raising sequence at Sec t ion D-D on the northwest
portion of the dike. The f i r s t raise consists of the 6624 l i f t previously
discussed on the crest of the exis t ing dike. Subsequent raises would be con-
structed in approx imate thr e e- f oo t height increments and at roughly three to
f o u r year intervals by adding compacted f i l l on the top and downstream s l o p e
of the p r e c e e d l n g dike stage. F o u r raises, s u f f i c i e n t for roughly 20 y e a r s '
t a i l ing s s torage, would bring the dike crest to elevation 6633 and would ex-
tend the downstream toe outward to the edge of the diversion d i t ch . F u r t h e r
raises according to this general procedure would also be f e a s i b l e , but would
require relocation of the diversion di t ch .

M a t e r i a l s , Internal zoning, and s l o p e de s ign for long-term pond d eve l op-
ment should be based on f u r t h e r engineering s tudie s . Concep tua l- l ev e l esti-
mates indicate that very roughly 200,000 cubic yards of f i l l would be required
to raise the dike f r o m the 6624 to the 6633 crest elevation. F i l l material s
could consist of compacted h i l l s i d e c lays , s i l t y sands and gravels, t a i l i n g s ,
import ed gravels , or some combination of these material s in a zoned c o n f i g u -
ration.
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OPERATING PROCEDURES

Because of the construction of the ex i s t ing dike and embankment, water
should not be allowed to pond against or near the dike. We recommend that
ponded water be maintained at least 500 f e e t f r o m the dike and embankment at
all locations. By doing so the p o t e n t i a l for high internal phreat i c s u r f a c e s
and concentrated seepage along p o o r l y s t r i p p e d or compacted f i l l / f o u n d a t i o n
I n t e r f a c e s will be minimized.

The location of ponded water and the d i s t r i bu t i on of ta i l ing s within the
impoundment should be contro l l ed by perimeter discharge of t a i l ing s . T h i s
can be accompl i shed by d i s c h a r g i n g f r o m a header p i p e along the dike crest
with s p i g o t s at c lo s e ly-spaced intervals. A l t e r n a t i v e l y , a s ing l e -po in t dis-
charge can be used, provided it is f r e q u e n t l y relocated along the crest to
allow for uni f orm beach b u i l d u p . Discharge f r o m t r e s t l e s ex t ending into the
interior of the impoundment should be di scontinued.

Much of the remaining capac i ty behind the e x i s t ing dike is pre sent in
the eastern por t ion of the impoundment, and di scharge in this area during the
coming winter would make most, e f f e c t i v e use of the available capaci ty. It
should be noted that excavated ta i l ing s spoi l has been p i l e d along the east-
ern dike perimeter j u s t inside the dike. T h i s s p o i l , which extends above the
low dike cre s t , should not be used to impound or retain t a i l i n g s or water.

ADDITIONAL WORK

We recommend that several items receive a t t en t i on as soon as p o s s i b l e .
F i r s t , at least one s l o t t e d - P V C piezometer should be ins tal led in the crest
of the main embankment to a d e p t h of 40 f e e t . W a t e r l evel s in this p i ezomet er
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v should be measured and recorded monthly during the coming winter and springi_
to monitor the response of embankment p h r e a t l c level s to renewed ta i l ing s dis-

^_ charge.
v

In a d d i t i o n , the shallow diversion d i t c h on the h i l l s i d e north of theb.
pond should be i n s p e c t e d , mucked out , and deepened as necessary prior to

i

^ spring r u n o f f .
v

F i n a l l y , it was previously noted that water balance calculat ions used inw.
p r o j e c t i n g f u t u r e pond capac i ty requirements are sensitive to assumed inpu t s
and s e epage values. To conf irm these values we recommend that all d i s charge
to the pond of both s o l i d s and l iqu id s be monitored and recorded for the next

w 12 months. By a r e la t ive ly s i m p l e re-survey of the ponded water area next
year, actual s eepage rates can be b a c k f i g u r e d f r o m the actual pond water bal-

. ance, prov id ing considerably more c o n f i d e n c e in present e s t imates of f u t u r e
I s t orage requirements.L>

„. More d e t a i l e d engineering s tudie s should be p e r f o r m e d for d e s i gn of the
Î  1981 dike raise and embankment f l a t t e n i n g work. The s cope of these d e s ign
; s t ud i e s should include:
L>

^̂ 1) A f i e l d explorat ion program to evaluate dike, embankment, andf o u n d a t i o n materials consi s t ing of the d r i l l i n g , s a m p l i n g , and*— l o g g i n g of roughly f o u r to six borings through the dike andembankment crest. F i e l d p e rmeab i l i ty t e s t s should also be per-formed in the borings. The f i e l d e xp lora t i on program shouldalso Inc lude backhoe test p i t s to i d e n t i f y and obtain samplesf of borrow material. In a d d i t i o n , s ampl ing and water qual i tyand/or tracer analyses should be per formed on the embankmentabutment seeps to determine to what degree pond water, as op-te. posed to natural ground water, contributes to the seepage.
2) A laboratory t e s t i n g program on undisturbed sample s and recom-v pac t ed sample s of p o t e n t i a l borrow s o i l s to e s t a b l i s h phys i ca lp r o p e r t i e s , s t r e n g t h , c o m p r e s s i b i l i t y , p e r m e a b i l i t y , and com-

pac t ion characteri s t i c s .
!
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"- 3) Analys e s to determine material s and s tab l e s l op e s under s t a t i cand seismic conditions for the p r o p o s e d embankment s tabil iza-tion measures.L 4) Recommendations for mater ial s , c o n f i g u r a t i o n , and compaction
v of dike raise f i l l , Inc lud ing analyses of dike s t a b i l i t y as; indicated by f i e l d and laboratory inve s t igat ions .w.

R e s p e c t f u l l y s u b m i t t e d ,
^ DAMES & MOORE

Steven G. VickP r o j e c t Engineer

S G V / p c
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C A L V I N L . H A U T T O M

S T A T E O F U T A H - L A R T M E N T O F S O C I A L S E R V I C E S V Otncior

L Y K A M 1. O L S C X . tt.O,Dimtof ml Bultk

L

D I V I S I O N O F H E A L T H
44 M E D I C A L D R I V ES A L T L A K E C I T Y . U T A H 14113

AREA CODE 801
328-6146

May 29, 1974

Bond of Heal thAir Constiration Commit!**H e a l t h F a c i l i t i e s CouncilMedical Examine* CommitteeNunine Borne Advisory CouncilWater FoUutton Committee
BUREAU O F E N V I R O N M E N T A L H E A L T H72 Cut 4th SouthS i l t Uk« City. UuhFrank W . M i l l s a p s

Concentra tor S u p t .
Park C i t y Venture sS t a r Route No. 1 Box 40Heber C i t y , U t a h 84032
Dear Mr. M i l l s a p s :

We have c o m p l e t e d review of the Dames & Moore Report 8998-003-06 onthe Park C i t y Ventures Corporat ion Pyopo s ed T a i l i n g s Pond Development,
and your l e t t e r s of A p r i l 23, 1974, and May 13, 1974.

As a r e su l t , the p lan s for thi s t a i l i n g s pond are approved and a con-struct ion p e r o i t , as c o n s t i t u t e d by this l e t t e r is hereby issued s u b j e c t
to the f o l l o w i n g condi t ions:

1. M o n i t o r i n g r e s u l t s of S i l v e r Creek, the Diversion d i t ch and theMoni tor ing w e l l s should be submi t t ed to this o f f i c e .
2. At leas t two f e e t of freeboard shall be maintained during per iods

o f t a i l i n g s d i s p o s a l .
T h i s propo sa l is for an embankment, dikes and a diversion di tch to

t o t a l l y contain the mill tai l ings. The embankment is to be built to aheight of approx imat e ly 40 f e e t on the northwest corner of the existingt a i l i n g s d i s p o s a l area. It is to be constructed with a c u t o f f trench tobedrock, a zone of s i l t y or sandy clay, and a zone of s i l t y sands andgravels having a s l o p e of 2 horizontal to I vertical. In a d d i t i o n approx-imately 5,300 f e e t of dike! will be bu i l t to cnntain the t a i l i n g s . T h i sp r o p o s a l a l s o s p e c i f i e s a r u n o f f diversion d i t c h at l ea s t 50 f e e t ou t s id e
of the dikes.

S i n c e thi s p r o p o s a l is for an embankment greater than ten f e e t highand covers an area greater than 20 acres, you should also clear your p l a n swith the S t a t e Division o f W a t e r R i g h t s b e f o r e commencing construction.
The s i n g l e set of p l a n s received has been p la c ed in our f i l e s .

Very truly yours,
U T A H W A T E R P O L L U T I O N C O M M I T T E E

S M c N : s bcc: EPA Denver - Evan D i l d i n eEPA S a l t Lake - Ce c i l C a r r o l lS t a t e Division o f W a t e r Righ t s
Morgan - Summit County H e a l t h D e p t .

Calvin K . S u d w e e k s ,Executive S e c r e t a r y



EXHIBIT 10H3

May 2, 1973

BUREAU OF ENVIRONMENTAL HEALTH
DIVISION OF HEALTHte>

s • MEMORANDUM
^ TO: F i l e

FROM: Dennis Downs & J o e l Smi th
*̂ _

w SUBJECT: Park Ci ty S o l i d Wast e Disposal S i t e Inspec t ion
On 5 A p r i l 1973* we met in Park C i t y , Summit County with o f f i c i a l sw to inspect proposed new solid waste di sposal site. New site was inspectedand was found to have adequate soil for working and covering refuse. Thearea was so located that surface drainage would not be a problem. Trenches^_ were dug to a d e p t h of about 20 ft. and no ground water was observed. Thesite appeared to be very adequate for use as a solid waste d i spo sa l f a c i l i t y .Operation of a sanitary l a n d f i l l was discussed with city o f f i c i a l s .

*" Clo s ing of the old dump was also discussed.
T h o s e in attendance were:

Lv J o e l C. S m i t h , S t a t e Division o f H e a l t hDennis R. Downs, S t a t e Division of H e a l t hK e i t h Baily, Park C i t y Manager*"* Clem Hansen, Park Ci ty CouncilmanJan W i l k i n g , Greater Park C i t y Corporat ion



- -<;./.•.,' ^ ' - ' -.:"• -\>V '/.':\\a.;-.?T ., •• £.'••"•.: • • •••- v.t-*r p. \--.- •S T A T E O F U T A H - D E P A R T M E N T O F - S O C I A L S E R V I C E S. . . -v *___ . '" >v, ?\\-v '
D r V I S I O N ' Q F " I f f i A L T H '

' S A L T L A K E C I T Y . U T A H 84113' AREA CODE «01 ' "fi' -. •' . 328-6163May 7,^1973

C A L V I N L . N A U T T O N

Dr-F

Board of Bulth .' ' '"Air Conxmdon Committ**
H e a l t h F*c i! l t l* s CouncilUxiical Ex&m!n*r ComtnJ±t«
Nuziiaf Horn* AdrUory C-onnHTW i U t Pol ludoo CommKt*4 • .

BUREAU O F E N V T R O N M E N T A L H E A L T Hn Eut 4Ui S o u t hU t U k t C H y . U u b

Mr. K e i t h Bai l eyC i t y ManagerPark Ci ty H a l l
P a r k - C i t y , Utah. • . ' • . - . • - . / . • : . ; • ' •
Dear Mr. Bailey:.

84060

" ' • / " T h i s l e t t e r i s t o acknowledge rece ipt o f p lans f o r a sanitary • • ' • ' . ' . .
l a n d f i l l to serve Park C i t y and vicinity.

' ' ° Review o f t h e p lans a n d suppor t ing documents which were submittedhas been c o m p l e t e d . The p l a n s appear to be in conformance with Utah • ;.S t a t e Division of H e a l t h s tandard s and recommended sanitary l a n d f i l l
procedures a n d a r e hereby approved . . . . . • " . . ' . . . - : ' V : '
• ' . T h i s approval i s given on condition th e d i s p o s a l site b e operated f -
as a sanitary l a n d f i l l . . ... . . ; .;V

You are to be commended for the thorough manner in which your p lanshave been d e v e l o p e d . ' - . . . ' : " . . . . ' , . " . ' . . ; . ;
• ' I f w e m a y b e o - f f u r t h e r assistance,* p l e a s e f e e l f r e e t o contac t '

this, o f f i c e . " " ' • ' ( . ' ' ' • • ' ' • ' • . ' . . •':. ' . • " . ; ' - • - •
• - .' - Yours very truly,." ' . • •',...-

• • .' • •••' • Howard M. H u r s t , Direc tor . •.. ' " Bureau of Environmental H e a l t h
• DRD:nh . ' - . . '



EXHIBIT 10-H

Park C i t y M u n i c i p a l C o r p o r a t i o n
P A R K C I T Y . U T A H

W I L L I A M P . S U L L I V A N . M A Y O R

-9 I'
J l p r i l 10, 1973

-.- tI""*~ ' . ? • > < ' ' ' • " . -
Dennis DownsDepartment of H e a l t hand SanitationState of Utah
Dear Mr, Downs:

It was a pleasure meeting with you on April 5, 1973,concerning our 20 acre Sanitary L a n d f i l l Site. We believethat the proposed site should prove to be most succes s fulfor the Park City area* We, therefore, would like to makepreparations to have this site dedicated as our Sanitary-L a n d f i l l .
Enclosed you vill f ind the f o l l owing information thatshould put us veil on our way to achieving the above goal:

(!)• Geological reconnaissance of the proposedPark City / Summit County Sanitary L a n d f i l lSite.( 2 ) . Map showing location, boundries, descriptionand size of proposed l a n d f i l l .(3)* Sit e Lease Agreement, with legal description.
The Park City Municipal Corporation and its City Managervill administer the Sanitary L a n d f i l l operation. The CityManager vill be administrating o f f i c e r and will see that propermanagement of the site is evident. We have yet to determine•who vill actually operate the l a n d f i l l , but, whether we do itourselves or contract the operation, our plans are for an.exemplary Sanitary L a n d f i l l operation. The Park City MunicipalCorporation vill maintain juri sd ic t ion regardless.
Ihe City owns a D-6 ca t e rp i l l ar dozer and this can behoused on the site. A fence six f e e t high will be placedaround a 2^g acre piece and moved as required.
There are approxiamately 1700 peopl e living in the cityof Park City. The adjacent areas of Park Wes t , Syndervi l l e ,and Summit Park would add an additional 600 people. We would
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Park C i t y M u n i c i p a l C o r p o r a t i o n
P A R K C I T Y . U T A H

W I L L I A M P . S U L L I V A N . M A Y O R

April 10, 1973

pro j e c t that by I960, there could be 10,00 peop l e using theSanitary L a n d f i l l vith no increase over 10,00 people. Inany event, our 20 acre site will be adequate for at least a20 year period*
Kith a water table at about 30 f ee t below the surface,there should be no problem with subwater. AH surface waterwill be directed around the L a n d f i l l Site* This will be avery minor problem*
I t . i s our plan to abandon the old garbage site toGreater Park City Corporation. It is In our contract withGreater Park City Corporation that the city poison the dnrnpand to supervise the covering process. We, the City, wouldlike to involve the State Board of Heal th in the abandoningprocess.
Ihe Park City Municipal Corporation would like to doeverything possible to dedicate this site as their newSanitary L a n d f i l l . We hope we have made the initial s tepsin this process. Please let me know how we stand and whatwe must do In the future to bring the dedication of thissite about. We want it in use this Spring or early Summer.

Thank T o u t
Since;

Keith R.City Kanager
KEB/lmEnclosure



.;< • EXHIBIT 10<-I

REPORT OF INVESTIGATION NO. 69 * : - '
U T A H G E O L O G I C A L & M I N E R A L O G I C A L S U R V E Y ..

.,
' *

G E O L O G I C A L R E C O N N A I S S A N C E OF THE PROPOSED :

PARK C I T Y / S U M M I T C O U N T Y S A N I T A R Y L A N D F I L L S I T E

. • : . - / ; . . : . ' • • : . ' • • • • - • • ' r: B y ' • • • . . . -.;.; . f
Bruce N. K a l i s e r , Engineering G e o l o g i s t . ( .:•

Utah Geological and Mineralogical Survey . ' • <•
S- . S E P T E M B E R 27, 197Z

V.•-. ;.



" . . PARK C I T Y / S U M M I T C O U N T Y S A N I T A R Y L A N D F I L L S I T E

The writer i n s p e c t e d the p r o p o s e d . s i t e for a new sanitary l a n d f i l l
operat ion on Richardson F l a t in S e c t i o n 2, T. 2 S . , R;4E., with Park Ci ty
and Summit County o f f i c i a l s on S e p t e m b e r 25, 1972. T w e n t y acres are.
available at the site for a sanitary l a n d f i l l . The op era t i on is to r e p l a c e
an open burning dump which has been in opera t i on for d e c a d e s at the f o o t
of Masonic H i l l , about 2 - 1 / 2 miles southwest of the newly p r o p o s e d site.

The site is on an alluvial f l a t with the alluvial thickness probab ly
increasing towards the north end. The writer can f ind no record of probings
of the alluvium at the site so there is no knowledge of its thickness. To
the west of the site there are records for two water wells. The data for •
these well s as extracted f rom the S t a t e Division of W a t e r R i g h t s 1 f i l e s is : :
to be found in the A p p e n d i x to this report. U n f o r t u n a t e l y the w e l l s are . . \
too far removed f r o m the site to provide data on geo l og i c mat er ia l s and *. . ' |
the water table beneath the site. The wells tap groundwater f r o m d e p t h s |v :

in excess of one hundred f e e t f r o m f r a c t u r e d bedrock ( a n d e s i t e ) . It is •
l ike ly that a water tab l e shallower than this d e p t h ex i s t s beneath the site.. . |

Borings will be necessary to s a t i s f a c t o r i l y e xp l or e the site. F o u r *• • •' . " ' . y
borings are s u g g e s t e d to d e p t h s of 50 to 75 f e e t . One boring each should |

' Ibe l o ca t ed at the northeast and southwest extremities of the p r o p e r t y and *
V •

the other two about 665 f e e t southwest and northeast f r o m the f i r s t f.
' • - Itwo, re spec t ive ly. • The borings must be g e o l o g i c a l l y l o g g e d and any water ±

f .encountered must be noted. Water level s in the holes should be monitored " |t-
for several days f o l l o w i n g compl e t i on of the borings. £

»-

' -1- ' ' ' I



li saturated alluvium is encountered, & xuinimuvii 01 one ao.<: *•.•.>•_.„
.be set with p e r f o r a t e d casing to monitor f u t u r e water level f l u c t u a t i o n and

to extract groundwater sample s in the future. The hole should be pumped
for a sample soon a f t e r its completion. Bacteriological and chemical

* ' / . ' . . . . , • • * " •

analyse s ( c o m p l e t e ) should be run for each water sample taken. F o l l o w i n g
the acquisition of this data an evaluation of the site can be made that can
be pre s ented to the Sta t e Division of Environmental Heal th .

S u r f a c e drainage in the site vicinity a p p e a r s to be quite s a t i s f a c t o r y .
* •

T h i s will be e s p e c i a l l y true if the drainage barrier is re-es tabl i shed im-
media t e ly to the south of the site so that f l o o d r u n o f f s will be diverted to
f l o w in a lready existent drainage paths to-the east. : . . .-*•" • ;• :•'

* • * • •

The two backhoe-constructed t e s t p i t s that were examined do not . .
go s u f f i c i e n t l y d e e p to determine the nature of the material to be removed. •'•'
The top six or seven f e e t is a cobbly, grave l ly silt. The d e e p e r tes t hole

• * ' . * '
exposed a clayey silt layer beneath the bed. The borings, supp l ement ed
with addit ional t e s t p i t s should provide cons iderably more data on the f i l l ;
material f r o m which workabili ty and handl ing j u d g e m e n t s can be made.
No serious problems are envisioned but cobbles may i n t e r f e r e in providing
a thin dai ly cover and the silt will enable re la t ive ly d e e p f r o s t penetrat ion.

U p o n taking the s t e p s recommended herein a p r o p e r h y d r o g e o l o g i c a l
evaluation o f t h e site c a n b e made. , " . . . " • • I

' - . : ' • ' • ' ' • ' • : , ' " ' ' ' • • : : : • • • . ' • I. . . S u b m i t t e d , b y : - . £ •

Bruce N. K a l i s e r
Engineering G e o l o g i s t

i.2-



A P P E N D I X

W e l l N o .
Owner:
Location:
Use:
Cas ing:

S t a t i c level:
Log:

34833 (D-2-4) 2 cbd
Ray W o r t l e y - new *•
1144' S. f 9 8 2 ' E. of WV 1/4 corner. S e c . 2. T 2S, R.4E.
Domestic D r i l l i n g Method: Rotary
4-1/2" ' P e r f o r a t i o n s : 110-130 f t . . 180-200 f t .
No screen or gravel packing
42' ( 5 / 3 0 / 6 4 ) Discharge t e s t: 30 gpm

0 - 3 '
3 - 1 9 '

1 9 - 5 9 '
59 - 65'
65 - 147'

147 - 2 1 0 '
210- 2 1 6 '
216 - 2 2 0 '

soil "...
clay
andesite
clay, moist
red andes i t e
grey ande s i t e
red shale
gray sands tone

3-



W e l l N o . ; .
Owner:
Location:
U s e :
C a s i n g :

S t a t i c level:
L o g :

34356 ( D - 2 - 4 ) 2 cb
Mark Cornaby - new
320' S., 8 i 2 J E. . W - l / 4 corner. Sec. 2 , T.2 N.. R.4E.
Domestic Dri l l ing Method: Rotary
6" P e r f o r a t i o n s : 165-171, 190-222 ft.
No screen, gravel - 1/4" f r o m 190-222 f t .
5 5 ' ( 8 / 1 9 / 6 2 ) Discharge test: — — — — - —

0 - 3 '
3 - 1 0 '

10- 30'
30- 90'
90 - 95'
9 5 - 1 0 8 '

108 - 130'
150- 1 7 5 '
175 - 1 9 8 '
198 - 2 0 7 '
207 - 214-'
214 - 2 2 1 '
221 - 2 2 2 '

soil
brown clay
yellow clay
Decompo s ed ande s i t e
yellow clay
andes i t e . .
gray clay
f r a c t u r e d ande s i t e
gray clay
f r a c t u r e d a n d e s i t e
sand
f r a c t u r e d ande s i t e
clay

-4-
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P A R K C I T Y V E S T U R E S
S U M M A R Y O F M X S I X G S T A T I S T I C S

DEC 19?6

Month Year-to-Date

Tons of Ore Mined
Cost per Ton (1)
Tons of Ore T r e a t e d
Cost per Ton (1)

Grade of Ore T r e a t e d :
Silver, o z s . / T o n
Lead Z
Zinc Z

Percent Recovery thru M i l l i n g :
S i l v e r
Lead
Zinc

13,355
U S . 6 2
13,355
•10.08

3.5
5.2
6.6

88.7
92.3
89.2

17U,888

187,325
8.62

3.3
5.2
7.U

86.9
89. U
87.0

I n c l u d e s direct charges, service d e p a r t m e n t chargesand a l l o ca t ed general expenses.



Page 9
P A R K C I T Y V E N T U R E S

SUMMARY OF LEAD & ZINC
P R O D U C T I O N ' A N D S H I P M E N T S

1 / 1 - 1 2 / 3 1 / 7 6
lead . ZincP R O D U C T I O N :Vet Tons of Cone.

Moisture Z
Dry Tons of Cone. 13,01U 21.576
Grade X - 68.0 5 U . 9
Contained Tons of Metal 8,8m 11,835

._____Lead_____ ______Zinc______
Anaconda ASARCO Anaconda ASARCOS H I P M E N T S : -Wet Tons of Cone. _____ • ______ ____

Moisture Z
Dry Tons of Cone. 7,689 5 t 2 1 7 . 13,1»5 8.551
Grade Z 67.9 68.0 S f r . 8 55.2
Contained Tons of Metal 5»2 2 3 3,5^6 ^ ,199 H,719

E N D I N G I N V E N T O R I E S ( I n T r a n s i t ) :Wet Tons of Cone. ______ ____ ______ _____
Moisture Z
Dry Tons of Cone. 212

Gradc j 70.3 69.0 53.8 53.. 2
Contained Tons of Metal __ L^9 __ "1 1U1 90

Lead Zinc
E N D I N G I X V E S T O R I E S ( O n S i t e ) :

Wet Tons of Cone.
Moisture Z
Dry Tons of Cone. 56 ____ 56
Grade Z 66.7 52.0
Contained T o n s of M e t a l ___ " 29



P A R K C I T Y V E N T U R E Si ' DAILY ORE TALLY FOR 1 2 / 3 0 / 7 7
«- P A G E - 70^ C O M B F L A N K

f \ * X C U S T O M L E A S E ORE**
D A I L Y T O N S H O I S T E D M O N T H L Y T O N S H O I S T E D0.0 846.0

Y E A R T O D A T E T O N S H O I S T E D ( L E A S E O R E ) 13747*7

Y E A R T O D A T E T O N S H O I S T E D ( I N C L U D I N G M I N E ORE) 133330.5

o
"b
t*

6-. \u>\::-:: "i'. '•



P A R K C I T Y V E N T U R E SD A I L Y O R E T A L L Y F O R 1 2 / 3 0 / 7 7L P A G E - 6
COMB F L A N K«,

w D A I L Y S U M M A R Y O F M I N E ( E X C L U D I N G W A S T E )
T O N S ' T O N SM I N E D W A N T E D
50.6 140
T O N S E X C E S S T O N SH O I S T E D M I N E D0.0 50.6

A V E R A G E G R A D E T O D A YA G . P B . Z N .
3.9 5.7 5.7

D A I L Y S U M M A R Y O F M I N E ( I N C L U D I N G W A S T E )
T O N S T O N SM I N E D W A N T E D50.6 140
T O N S E X C E S S T O N SH O I S T E D M I N E D0.0 50.6

- A V E R A G E G R A D E T O D A YA G . P B . Z N .3.9 5.7 5.7

T O D A T E T H I S M O N T H ( E X C L U D I N G W A S T E )
T O N S T O N SM I N E D W A N T E D4664.4 4828
T O N S E X C E S S T O N SH O I S T E D M I N E D4582.2 82.2

A V E R A G E G R A D E T H I S M O N T HA G . P B . Z N *4.2 6.9 7.3

L )

J

T O D A T E T H I S M O N T H ( I N C L U D I N G W A S T E )
T O N SM I N E D4664.4

T O N SW A N T E D4828
T O N S E X C E S S T O N S

H O I S T E D M I N E D4582.2 82.2

T O D A T E T H I S Y E A R
T O N S

M I N E D117601.4
T O N S

W A N T E D132284
T O N S H O I S T E D119582.8

A V E R A G E G R A D E T H I S M O N T HA G . P B . Z N .4.2 6.9 7.3

A V E R A G E G R A D E T H I S Y E A R
A G . P B . Z N .4.1 6.0 7.0

ty. fy*



. T O N S T O N S A V E R A G E G R A D E T O D A Y
^ - M I N E D W A N T E D A G . P B . Z N .636*0 700 2.9 5.0 6*0

i
L T O N S E X C E S S T O N SH O I S T E D M I N E D

562.8 73.2VL "
T O D A T E T H I S M O N T H ( E X C L U D I N G W A S T E )

L - T O N S T O N S A V E R A G E G R A D E T H I S M O N T HM I N E D W A N T E D A G . P B . Z N *s 14586.0 17290.0 3.9 5.4 6.7
*" TONS TONS ON .

H O I S T E D H A N D13561.8 1024.2

L T O D A T E T H I S M O N T H ( I N C L U D I N G W A S T E )
T O N S T O N S A V E R A G E G R A D E T H I S M O N T H
M I N E D W A N T E D A G . P B . Z N .w" 15180.0 17290.0 3.7 5.2 6.4

; T O N S T O N S O N
* - H O I S T E D H A N D13561.8 1618*2

T O D A T E T H I S Y E A R
T O N S T O N S A V E R A G E G R A D E T H I S Y E A R
M I N E D W A N T E D A G . P B . Z N *167530.0 202179.0 4*2 5.6 7.4
T O N S H O I S T E D

159637.

* * C U S T O M L E A S E ORE**
D A I L Y T O N S H O I S T E D M O N T H L Y T O N S H O I S T E D0 0

Y E A R T O D A T E T O N S H O I S T E D * ( L E A S E O R E ) ............... 17508.6

Y E A R T O D A T E T O N S H O I S T E D r ( I N C L U D I N G M I N E O R E ) . * . . . . 177146.



Y E A R T O D A T E M E T A L L U R G I C A L B A L A N C E F O R T O N N A G E O F 1-31-78 O N T A R I O

VI

P R O D U C T
H E A D SP B . C O N C T .Z N . C O N C T .T A I L S

P R O D U C T
H E A D SP B . C O N C T .
Z N . C O N C T .T O I L S

P R O D U C TP F . C O N C T .Z N . C O N C T .
T A I L S

D R Y T O N S4448.216387.577656.9803403.662

A G / O Z
18285.98215548.400

1125.5581612.024

A G85.0296.1558*816

A G4.11140.1171.7130.474

PI<6.72068.8692.6690.541

Z N9.5234.62455*7881.151
M E T A L C O N T E N T SP B / T O N S Z N / T O N S

298.938 423.597266.921 17.922
13.594 366.51518.422 39.163

R E C O V E R I E S - P E R C E N T
PB . ZN89.290 4.2314*547 86*524

6.162 9.245



EXHIBIT 11-B

; Noranda Mining Inc.L Ontario Project
P. O. Box 1450

v Park City. Utah 84060____L
norando/pomour

S e p / 0 8 / 8 1

L
I

To: Brian WestFrom Bob ZaebstSubje c t : Its - Ontario Project
In response to your request, please f ind the metallurgical results of the

Ontario Project, Aug/10/80 through Aug/31/81.

Tonnage ( D S T )Ontario "Reed Bros.Betty O ' N e i lDaly WestTotal
Results ( D S T )FeedSilverLeadZincCopperIron

Lead Concentrate (DST)SilverLeadZincCopperIron
.Zinc Concentrate (DST)SilverLeadZincCopperIron
Recoveries ( X )lead ConcentrateSilver
ZincCopperIron

72,5665; 3494,3543.38785,656
74,773
3.004.655.36.1097.09
4,79439.864.65.56.8313.86
6.5101.832.1254.2.2683.09

85.089.16.648.9
3.5

L



Page 2
Metallurgical Results ( C o n ' d )
Zinc ConcentrateSilver 5.3Lead 4.0Zinc 88.0Copper 21.4Irch 3-8

Silver = ozs/tonLead = %Zinc = %Copper = %Iron = %



O N T A R I O O R E P R O J E C T T O D A T E W I T H D A L Y W E S T A N D REED BROS B L E N D
D A I L Y M E T A L L U R G I C A L B A L A N C E F O R T O N N A G E O F S E P T / 0 8 / 0 1D R Y T O N S A G P B Z NHEADS 74772.616 3.004 4*647 5.364
P B . C O N C T . -1793.692 39.814 64.597 5.557Z N . C O N C T . 6509.774 1.829 2.116 54.200T A I L S 63469.152 0.344 0.378 0.340

P R O D U C T
H E A D S
P B . C O N C T .
Z N . C O N C T .

P R O D U C T
P B . C O N C T .
Z N . C O N C T .T A I L S

P R O D U C TC O N C .
T A I L S

M E T A L C O N T E N T S
A G / O Z S224617.840

190857.344
11905.971
21854.562

A G
84.970

5,3019.730

R E C O V E R I E S - P E R C E N T
PB ZN

89.126 6.642
3.964 87.9776.910 .381

T O T A L C O N C E N T R A T E R E C O V E R I E S - P E R C E N TAG PB ZN90.270 93.090 94.6199.730 6,910 5.381

CU
48.914
21.44529,641

CU
70.359
29.641

CU
0,109
0*831
0.2680.038

P B / T O N S
3474.393
3096,584

137.722
240.087

Z N / T O N S
4010.400

266.395
3528,290

215.795

C U / T O N S81.417
39.824
17.460
24.133

F E / T O N S5300.531
185.162
200.976

4914.394

F E
3.4933.79292.715

F E7.285
92.715

F E
7.0893.8633.0877.743

O P E R A T I N G T I M E 2068.1



EXHIBIT 11-C
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Response o f U n i t e d Park C i t y M i n e s C o m p a n y , 0 1 / 1 5 / 8 8

Q U E S T I O N 11
P l e a s e p rov id e i n f o r m a t i o n r e g a r d i n g your mining and m i l l i n go p e r a t i o n s that are ( w e r e ) the source of the mine t a i l i n g sd i s p o s e d of at Richardson F l a t . I n c l u d e in your d e s c r i p t i o nthe type of m i l l i n g proce s s , the d a t e s the mi l l was ino p e r a t i o n , the amount of ore mined and m i l l e d on an annualbas i s , and the amount of t a i l i n g s / w a s t e mater ia l generatedon an annual basis , any chemicals used in the m i l l i n gproce s s ( a c i d s , e t c . ) , amount of water used in the m i n i n g /m i l l i n g proce s s and the source of the water.

R E S P O N S E
F r o m U n i t e d Park C i t y M i n e s C o m p a n y ' s in corpora t i on i n 1953un t i l A u g u s t , 1969 when it ceased min ing and leased itsp r o p e r t i e s to Park C i t y Venture s , U n i t e d Park C i t y MinesCompany so ld all of the crude ore mined f r o m its p r o p e r t i e sd i r e c t l y to various sme l t e r s . The crude ore was s h i p p e dwithout b e n e f i c i a t i o n , enrichment or concentrat ion by anym i l l i n g process and t h e r e f o r e , no mil l t a i l i n g s wereproduced . U n i t e d Park C i t y M i n e s C o m p a n y has never operateda m i l l in connect ion wi th it s mining o p e r a t i o n s .
Two o f U n i t e d Park C i t y Mines C o m p a n y ' s "assigns" orl e s s e e s , operated a mi l l which was the source of m i l lt a i l i n g s d i s p o s e d o f a t R i c h a r d s o n F l a t . T h e s e "assigns"were:

1. Park C i t y V e n t u r e sc / o The Anaconda Co. and A t l a n t i c R i c h f i e l d Co .555 17th S t r e e tDenver, Colorado 80217orc / o A S A R C O ( A m e r i c a n S m e l t i n g a n d R e f i n i n g C o . )180 M a i d e n LaneNew Y o r k , New York 10038
2 . N o r a n d a M i n i n g I n c .P. 0. Box 45Commerce Court Wes tT o r o n t o , Ontar io , Canada M5L 1B6

Cont inued on next page



Response o f U n i t e d Park C i t y M i n e s Company, 0 1 / 1 5 / 8 8Question 11 continued

P A R K C I T Y V E N T U R E S
The Ontario M i l l was constructed by Park C i t y Venture s andbecame operat ional in a p p r o x i m a t e l y May, 1975. The mi l l wasd e s i g n e d to be a 750 ton per day f l o t a t i o n concentrator.C a p a c i t y was increased to 1000 tons per day in 1977. Theconcentrator operated i n t e r m i t t e n t l e y f r o m about May of 1975to Sep t ember of 1981. The most a c t i v i ty was in the periodf r o m J u n e o f 1975 to J a n u a r y of 1978. During t h i s p e r i o d ,it is e s t imated that about 435,112 tons of material werem i l l e d which consisted of 391,420 tons mined and 31,255 tonsof custom lease ore. T h i s generated an e s t imated 319,486tons of t a i l i n g s m a t e r i a l . A breakdown of t h i s produc t i onis l i s t e d below.

1975 1976 1977 1978
Mined 94,483 174,888 117,601 4,448M i l l e d 94,483 187,325 117,601 4,448T a i l i i n g s 71,381 152,735 91,967 3,403Cus tom 17,508 13,748
A t t a c h e d as exhibi t 11-A are copies of por t i on s of Park C i t yVentures produc t i on report s . U n i t e d Park C i t y Mines Companydoes not have all r e p o r t s for each year Park C i t y V e n t u r e soperated. T h e r e f o r e , some of the f i g u r e s which are abovesummarized are e s t imate s .

N O R A N D A M I N I N G I N C .
Noranda M i n i n g I n c . purchased the Ontario M i l l f r o m ParkC i t y Venture s when N o r a n d a M i n i n g I n c . assumed the lease ofU n i t e d Park C i t y M i n e s C o m p a n y ' s p r o p e r t i e s f r o m Park C i t yVentur e s . N o r a n d a M i n i n g I n c . operated t h e Ontario M i l li n t e r m i t t e n t l y f r o m Augus t 10, 1980 to Augus t 31, 1981. FromNoranda M i n i n g I n c . ' s m i l l i n g a c t i v i t i e s , a p p r o x i m a t e l y6 3 , 4 6 9 tons of mill t a i l i n g s were produced . Exhib i t 11-B isa breakdown of the p r o d u c t i o n .

G E N E R A L I N F O R M A T I O N
The i n f o r m a t i o n a v a i l a b l e that would i n d i c a t e the type andamounts of reagents used in the proc e s s ing of the ores isvery incomple t e . However, one of the s h i f t report s for the
C o n t i n u e d on next page



Response o f U n i t e d Park C i t y Mine s C o m p a n y , 0 1 / 1 5 / 8 8Ques t ion 11 cont inued

Park C i t y V e n t u r e s ' o p e r a t i o n has been f o u n d . E x h i b i t 11-Cis a copy of t h i s r epor t . The i n f o r m a t i o n needed tode t ermine the q u a n t i t i e s of r eagent s used per ton of oretreated is not current ly avai lab l e to U n i t e d Park C i t y MinesCompany.
W a t e r for the mi l l as opera t ed by Park C i t y Ventur e s wasob tained f r o m two sources. One was a pump located at a f i r ehydrant that was fed by the Park C i t y M u n i c i p a l WaterS y s t e m . The other was a pump located on the 750 f o o t levelof the mine. The water f r o m both sources was pumped totanks l o ca t ed above the opera t ion.
N o r a n d a M i n i n g I n c . obtained water for the mi l l by p u m p i n gf r o m the 750 f o o t level of the mine and f r o m J u d g e Lakelocated about 15,000 f e e t f r o m the m i l l .
The amount of water needed for both op era t i on s of Park C i t yVenture s and N o r a n d a M i n i n g I n c . is not known.

U n i t e d Park C i t y Mine s Company reserves the right tos u p p l e m e n t t h i s re sponse as a d d i t i o n a l i n f o r m a t i o n anddocuments become ava i lab l e .



Response o f U n i t e d Park C i t y M i n e s C o m p a n y , 0 1 / 1 5 / 8 8

QUESTION 12
Please s tate whether the t a i l i n g s have been re-worked, thesource of the ores ( i . e . , what m i n e s ) , l o ca t ion of them i n e ( s ) , m i l l , d i s t a n c e f r o m mine t o mi l l t o R i c h a r d s o nF l a t , how the t a i l i n g s were conveyed f r o m the mi l l toRichardson F l a t ( e . g . , trucked, p i p e l i n e , e t c . )

R E S P O N S E
It is not known whether the t a i l i n g s have been re-worked.
The ores that f ed the Ontario M i l l operated by Park C i t yVentures were f r o m the Ontario Mine which is a d j a c e n t to them i l l . In a d d i t i o n , Park C i t y Ventures processed ore f r o m ad e p o s i t b e l i eved to be l o ca t ed w i t h i n the c o n f i n e s of theBingham Canyon Open-pi t c opper mine ( r o u g h l y 70 mi l e s f r o mthe m i l l ) . T h i s material was known as the Reed Brothers oreand was t r a n s p o r t e d to the m i l l via trucks. Park C i t yV e n t u r e s al so proces sed ore f r o m the Deer T r a i l M i n e l o ca t ednear M a r y s v a l e , U t a h . M a r y s v a l e , U t a h is located about 300mi l e s south of Park C i t y , U t a h .
N o r a n d a M i n i n g I n c . opera t ed th e Ontario M i l l c on s t ruc t ed byPark C i t y Venture s a f t e r assuming Park C i t y Venture s leaseo f U n i t e d Park C i t y Mines C o m p a n y ' s p r op er t i e s . T h e oresproce s s ed by N o r a n d a M i n i n g I n c . in the mi l l o r i g i n a t e d inthe Ontario M i n e , which i s a d j a c e n t to the m i l l . T h e y al soprocessed ore f r o m the Reed Brothers as well as the DeerT r a i l Mine . I n a d d i t i o n , N o r a n d a M i n i n g I n c . proces sed o r ethey c a l l e d "Betty O ' N e i l " . S e e E x h i b i t 12-A. T h e l o c a t i o nof the mine f r o m which the "Betty O'Neil" ores or ig ina t ed i snot known. N o r a n d a M i n i n g I n c . also m i l l e d a por t ion of theDaly Wes t Dump in an e f f o r t to generate s u f f i c i e n t sand forthe ir underground b a c k - f i l l op era t i on s .
T h e t a i l i n g s f r o m t h e Ontario M i l l operated b y Park C i t yVentur e s and N o r a n d a M i n i n g I n c . were t r a n s p o r t e d toRichardson F l a t via s lurry l ine steel and "Driso" p i p e . TheOntario M i l l is located a p p r o x i m a t e l y 6 mile s to thesouthwest f r o m Richardson F l a t .

U n i t e d Park C i t y M i n e s Company reserves the r igh t tos u p p l e m e n t t h i s re sponse as a d d i t i o n a l i n f o r m a t i o n anddocuments become avai lab l e .



P A R K C I T Y V E N T U R E S
SUMMARY OF LEAD & ZINC

COST OF PRODUCTION & SHIPMENTS.
May 1, 1975 to December 31, 1975

Page 8
E X H I B I T

Tons of Ore T r e a t e d

P R O D U C T I O N C O S T S :

Mining
H i l l i n g
Produc t ion Taxe s
Proper ty & N e t . Froc . Taxe s
Amort , o f D e f e r r e d Development
A m o r t , o f Deferred Mgmt. Fee
Depreciation - Mining
Deprec ia t i on - M i l l i n g

TRANSPORTATION TO R. R.
A N A C O N D A M A N A G E M E N T F E E
S U B T O T A L C O S T S
C H A N C E I N I N V E N T O R Y
T O T A L C O S T

Amount
3,291.397.24
1,135,377.29

48.350.79
104.S30.28
369.384.06
18.619.83
93.933.57.

240,495.65

56,049.93
258,501.37

.616.640.01
(240.931.40)

?.37 r>, 708.61

94,483

C o s t / T o n
34.84
12.02

.51
1.11
3.91

.20

.99
2.55

.59
2.74

59.46
( 2 . 5 5 )
56.91



Page •
P A R K C I T Y V E S T U R E S

P R O D U C T I O N :Vet Tons of Cone.
Moisture Z
Dry Tons of Cone.
Grade Z
Contained Tons of

S H I P M E N T S :Vet Tons of Cone*
Moisture Z
Dry Tons of Cone.
Grade Z
Contained Tons o f

E N D I N G I N V E N T O R I E S ( I nVet Tons of Cone.
Mois ture Z
Dry Tons of Cone.
Grade Z
Contained Tons of

E N D I N G I N V E N T O R I E S ( O nVet T o n s o f Cone.
M o i s t u r e Z
Dry T o n s of Cone.
G r a d e Z

SUMMARY OF LEAD £ ZINC
P R O D U C T I O N A M ) S H I P M E N T S
May 1, 1975 to December 31, 1975

Lead Zinc
9,024 14,078
.*«<&* i&s&F^
8,176 12,656

66.4 55.2
Metal 5,430 6,989

Lead Zinc
Anaconda ASARCO Anaconda ASARCO

5223 3374 8128 5336F&® ^^^^^s3^5 f s s ?
V

4731 3057 7307 4797
&&?> t*^ ^*<* C3*3

M e t a l 3161 1988 * 0 5 5 262°
T r a n s i t ) :

77 314 386 1S9pra?£» *FZZ> fro^^j m<&
70 285 346 142
71.4 73.0 56.9 57.0

Metal 0̂ 207 197 81

Lead Zinc
S i t e ) : 36 71

9.4 10.1
33 64

' 71.2 56.1
Contained Tons o f M e t a l 24 36



Page 2
Mstallurgical Results ( C c n ' d )
Zinc ConcentrateSilver 5.3Lead 4.0Zinc 88.0Copper 21.4Iron 3.8

Silver = ozs/tonLead = *Zinc = %Cqppar = %Iron = %
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O N T A R I O O R E P R O J E C T T O D A T E W I T H D A L Y U E S T A N D REED BROS B L E N D
D A I L Y M E T A L L U R O I C A L B A L A N C E F O R T O N N A G E O F S E P T / 0 0 / 0 1

DRY TONS AO PD ZN
HEADS 74772*616 3.004 4,647 5.364
P B . C O N C T . 4793.692 39.014 64.597 5.557
Z N . C O N C T . 6509.774 1,829 2.116 54.200T A I L S 63469 .152 0.344 0.378 0.340

P R O D U C TH E A D S
P B . C O N C T *
Z N . C O N C T .
T A I L S

A O / O Z S
224617.040
190057.344

11905.971
2 1 8 5 4 . 5 6 2

P R O D U C T
PB . CONCT ,
Z N . C O N C T .
T A I L S

A G
84.970

5.3019.730

M E T A L C O N T E N T S

R E C O V E R I E S - P E R C E N TPB ZN
89.126 6.642

3.964 87.9776.910 i.381

CU
48.91421.44529.641

CU
0.1090.8310.2680.038

P D / T O N S3474.3933096.584137.722240.007

Z N / T O N S4010.400266.3953528.290215.795

C U / T O N S81.41739.824
17.46024.133

F E / T O N S5300.531185.162200.9764914.394

F E
3.4933,79292,715

F E7.0893.863
3,0077.743

P R O D U C T
C O N C .
T A I L S

T O T A L C O N C E N T R A T E R E C O V E R I E S - P E R C E N T
AO PD ZN CU90.270 93.090 94.619 70.359

9.730 6.910 5.301 - 29.641
F E

7.285
92.715

O P E R A T I N G T I M E 2060.1



EXHIBIT 12-A
Noranda M i n i n g Inc.
Ontario Project /p. o. BOX i46o noranda/pamourPark City. Utah84060______... ..________________-.„,,.___________/ ________

S e p / 0 8 / 8 1

To: Brian WestFrcnu Bob ZaebstSub j e c t : Metallurgical Results - Ontario Projec t
In response to your request, please f ind the metallurgical results of the

Ontario Projec t , Aug/10/80 through Aug/31/81.

Tonnage ( D 5 T )Ontario ' 72,566Peed Bros. 5,349Betty O ' N e i l 4,354Daly West 3.387Total 85,656
Metallurgical Results ( D S T 1 74,773FeedSilver 3.00Lead 4.65Zinc 5.36Copper .109Iron 7.09
Lead Concentrate (DST) 4,794Silver 39.8Lead 64.6Zinc 5.56Copper .831Iron 3.86
Zinc Concentrate (DSTj^ 6 ;510Silver 1.83Lead 2.12Zinc 54.2Copper . 268Iron 3.09
Recoveries (%)Lead ConcentrateSilver 85.0Lead 89.1Zinc 6.6Copper 48.9iron 3.5



Respons e o f U n i t e d Park C i t y M i n e s C o m p a n y , 0 1 / 1 5 / 8 8

QUESTION 13
Pleas e give s p e c i f i c l o ca t i on s other than the RichardsonF l a t s i t e where U n i t e d Park C i t y M i n e s d i s p o s e d o f t a i l i n g s ,

R E S P O N S E
F r o m U n i t e d Park C i t y M i n e s C o m p a n y ' s i n c o r p o r a t i o n i n 1953unt i l A u g u s t , 1969 when it ceased min ing and leased itp r o p e r t i e s t o Park C i t y V e n t u r e s , U n i t e d Park C i t y M i n e sCompany so ld all of the crude ore mined f r o m its p r o p e r t i e sd i r e c t l y to various sme l t er s . The crude ore was s h i p p e dwithout b e n e f i c i a t i o n , enrichment or concentrat ion by anym i l l i n g proce s s . U n i t e d Park C i t y M i n e s Company has neveropera t ed a mi l l in connect ion wi th it s min ing o p e r a t i o n s .A c c o r d i n g l y , U n i t e d Park C i t y Mines Company has nei therproduced or d i s p o s e d of any m i l l t a i l i n g s in the Park C i t y ,U t a h area.

U n i t e d Park C i t y M i n e s Company reserves the r ight tosupp l ement th i s response as add i t i ona l i n f o r m a t i o n anddocuments become a v a i l a b l e .



Respons e o f U n i t e d Park C i t y M i n e s C o m p a n y , 0 1 / 1 5 / 8 8

QUESTION 14
P l e a s e i n d e n t i f y any person who may have removed minet a i l i n g s f r o m t h e Richard son F l a t s i te. P l e a s e in c ludeaddre s s and phone number of such p e r s o n , if known and thedate s when removal occurred.

R E S P O N S E
George W. and Ray L. W o r t l e y , The W o r t l e y CompanyP. 0 Box 102Park C i t y , U t a h 84060
T e l e p h o n e : 801-649-8016
Dates of m i l l t a i l i n g s removal are unknown. R e f e r to cop i e sof l eases p r e v i o u s l y submi t t ed as E x h i b i t s l-C-3 & l-C-4 inanswer to Quest ion 1.

U n i t e d Park C i t y M i n e s Company reserves the r igh t tos u p p l e m e n t t h i s r e sponse as a d d i t i o n a l i n f o r m a t i o n anddocuments become avai lable .


